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1ov, e100
c70=29

cbU=%4

elb=u
e20=3%14
egb=u
eg7=519

ebt=U

eTU=cT0-cbl
e85=0
eyy=eyb+eydb

eyy=eyy+ey

eYy=eyy+edy

egy=eYJ+edy+edI+edi+eyy

eb9=0

el2=1+%9

L e2H=yt%

| eli=el 4+19L

i=0, eyU=k

ed9=205e15

['THE G1ER ALGUL COMP1LER GLER VERS.ON |

[Detinition ot storage of compiler]
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Begin ot outermost block
First treck during losding o1 compiler

Atter loeding the compiler will be moved to h:ve
its T'irst treck in cbuU

Regerve e8b tracks after top oi trenslstor
lLast track used by translstor

Reserve treck ror HP-enury

Lzst track &ccessible to todrum &nd rromdrum
it UV double then 1 else O

Allows msnual redetinition ot C7UleUl
eto | evo e97' and e20

Resulting displacement of translistor

Reserve e85 tracks after stendsrd procedures

e9v:= LUxeYhs

i CDC then 1 elge O

First core cell +3%9

Last core cell -LU

Plzce tor universsl tresnsistor paramelers
First treck or core picture

Stendard procedure List{u]
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[2.9.65

Running system 1, track cOl=colb-k
in eddition to the code below the following words have been
initislized by pess B end this treck:

U: GG =1 , hv ¢17 ; Lest treck ot progrem, overtlow slerm (spill)
z: vk oebdl 1k 1c s call CHOLCE OF
b vk  (1cb2) , hv 17 H OUrPUT UNLT
cs gr, 1c62.29-1.9, hs s2 3 priority word tor trsck plece 1
Me: et cb2.29 , hst 82 H - - - - . 2 ]
b k=cbU+eTU, 1=822 &20, b2V ; begin running system block
d cb1=cou 3 Tirst track ol running system
d c=b 5 1irst treck place at run time
ern - U g ril 3DLISPLAY, Initvialized from track 5c61.
4 i=i-eb8 5 Adjust for UV double
ern . U, ga Il H
ern. U ga ri H
&rn v , ga i ;3 ''ne roliowing code is pert o1 the initi-
. arn U, g8 ril s alizetion for run., It is cailed from 5c¢c61,
el ik  M2- , ve (V) s Last program track to core;
pe c t -1 3 Adjust priority word c
pm k42c | gm a2 5 initialize start ot program;
pm 43¢ | gm a23 3 initialize drumplsce;
arn Uic , ga a2l s 1initislize last used;
pm ril , hv s2 3 Dprepasre initiaslize display; return;
arn v , 8 1 3
494 V , hv el7 H
ef9: cligy v ,pp Y 3 displsy block O3 working word output end
H write;

|working storage, constants]
cHitedhig -2.9 + 512.19-1.3%9 & halr close enough
c3b:iq 1.39 eps
c3Trqe [tuliword] w

GG it ebY=1 then
d i=i+ebb-1 insert UV 2
chO:qqg U t 256 1.0
chlig -1 t 512 -1,V
cfroc 511 t 510 nonsense
eB2:clb:
g21:qr, O lest used, initislized zbove
w22iclYizc 49 stert ol progr., sbove: he c¢2 treck no. rel.
cbTie, O sppetite, working sddress, bits 10.32 =0
chbiq U input cese
clddiqq v last character including csese

constant for counting top or program etc.
constant 1or generating priority word
constant tor generating sr-word

c56: L1, 1
5T BU1,.19+2. %9
c58:qg -1.19-50,25+60. 3
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cbiic:, U Y input checksum
c68:qq l1uliword] working locetion tor standard procedures
edU:chHy:
823: qq lruliword] drum place (floeting representetion), above
cTliqe =1.9+1, 11 a halt exactly (entier)
cd2:ps U v 11 working word tror output and write
eYl:edyiqg si Loy 52 char is set (ralse true=s35),
medium output end input .
cY2:c9uiqy 511, vy 17 min (drum place); medium write and type
cl17:ps 7 , hh =18 go to overrlow alesrm (entry from O)
[ trackteble ]
ca U , hh T79c ; treck - - is in trackplace 79 c
ca U , hh T8¢ ;
ca U , hh 697c ;
ca U , hh 656c 3




[2.9.65])
[Running system 2, track 1cobl=col-3]

[trzck teble continued )

ce 9] ; hh 615¢ H
ok v , hh 5Tke 3
ca 9] , hh 533c H
ce v , hh  492c H
CE U , hh h51c H
L& ) , hh L10e 3
cE 9] , hh 3269c H
ca ) , hh 328c H
c& U , hh 287c H
ca U , hh  2L6c H
csa U , hh 205¢ H
ce y , hh 1blc H
ca v , hh 123¢ 3
ce v | hn &2c¢ H
co2: alb: ca v , hh 4ic H
v ' hh ¢ H

ca

[cell track rrom drum, track table lookup will go on here when tresck is not in]

ge b1 MA set current trackj;ensure merk B inR.,
aY: hsn &l , Ps  s<bi get address or last priority word
b2: arn U , Sr s trackstert. get address or lowest

gs r-1 NT priority and store it in trackstart b2

hh r-> 1B
bl: vk [¢] , bs (b2) current treck. Read track to

ik s , erm s irackplsce

ck 1u , 8t I set current treck in

it (b1) , bps U track teble

arn clb , ck -1 Test i1 new track place can

sr bk , sr cb56 te reserved.

hv &2 LT no,

ern 57 , hs &l Get addrecss o1 new treckplace

cY3:s bl ¢ ¥ Bhe. 1U

,

er (05) D -1

top ot program.i10
&nd set new priority word.

ck 20 . pa (b5) Formst ot priority word:

gr sk , &rn &? priority, 2, corresponding

ge sl Me zddr in trecteble, hs s.

ern  c56 gc bl top et program:=top Ol program-il

We e Me Wwe Ve Me W W Be Ve e % Ve WE Ue We Mo Vs W s Ve WYs Ws W

82: VK (p1) : hv 820 wait tor drum; goto set s to trackstert
5: ge& dlc , bs r clean up:
€1: hh (oY) , Ps s-41 get address o1 last priority word:
snn s , kB s:=:ddr of tast priority word |
ge s , ca& O ZB:=t'alse;




lo. nov. 1964

[Running system 2, treck 2coi=col.2 ]

G (b5) Vv 1 NZB ; repesat: priority[s):=priorityls]: 20
pen &2 vV o1 IZB ; it prioritylsl=ua- ZB then
arn c56 | sc bk H relesse trackplace else ZB:=true;
hh gl 1B 3 Si=s«U41} ir B then go to repeat;
cl7:  zg LKA ; CHOLCE OF OUTPUT UNiY, hv3LKA or hv3NKA
820:c28: ps  (b2) , hv 83 3 Prior:=1; goto exit track adm.

[entries to track edministretion |

cZ: qg Py IRC ; transter track P: pU used by output and wri
gm bb MRC 3 save M and marks
al7: ¢3: pm s XV IRC ; goto track P: M:=R; R:=parsmeter|s |
cl2: pm bu , ud aly 5 call treck R: indicate not transter set ex.
ch: e21: gt b7 , ¢k =~10 3 20T0 track R: set reladdr, Raddr:=trackno,
b5: hs &bk | ; track teble look up; may return s2
c55: bb: qq U T v 5 Working storage tor save M
ga bi , &s D2 3 set current track, set trackstart
a3 ermn U D 1 IZB ; exit trackadm:count prioritvy; OB := v
ga 8 Xv NO H set priority
fax -3 8 , hv &5 ; prioxrity overflow, gOto clear up
b7: pm b , Ps sU 3 restore M; s:=s+rel addr
hh s1 LRC exX1t 1o track
hv s1 IRA exit to track
b15: hv g t 1 H _ exit trom teke track
cb5: gm  bb , &s bi15 5 call track P: save M; set exit
pmi T X IRC indicste not transter
eI 8 . hv  c21 ; Peremeter; goto goto trasck R;

lInitielize block or ceid ]

¢S5 it (cub) y Pbe Dbi12 3 Init.block or csll: descraddr:=isst used
pm s X IRC get psrameter
ck -0 ga cu7 H set eppetite
ir clib y &t cho H lastused:=Lastused+eppetite
hv T LRB it initielize block then
tk U gt by 5 block: pegin set displsy sddress
2r ¢8| pm clo H io;ocxno); generste sr word with
gr (b12) X .2 My old sr; descraddr:=sr:=descraddr-2
gp (012) , pp (p12) 3 store sr word

boh: gr pil , &p O H store lastused; set displsy

ef: ok i , ST b4 ; end;  1ir last used-top of program U
hv &b Ny ; then goto param transt;
hs &b IRC 3 release track places
m  s2 IX H it current track plLace 1s not
ck -1 | ST D4 H released then
hv &b I goto param transy




lo. nov. 1967

[Running system L, treck 3c61=cbl.1]

219:  pa P15 t Dbie IRC
nt s , nt (b2)

pt b7 , hvooey

else call current treck to
new trackplsce and return
TO paream transt

s we e

[ index call, parameter transtormetion |
ceb: gm  bi15s 5 1ndex call: arrey ldent. in M, index tunc in
sr (b15) t <2 H R:=R-constant term
st (013)V 1 N i R then R:=R-length
s

Ps 6 , hh 818 else index alarm
ck -1u Vv L H it R«u then shitt te Reddr
Pps o} , hh &18 H else index alarm
ga b1} H UA:=Reddr
c36:b15: qg U H UA:=UA+baseaddr; return
c20h: hv s , Ck v 3 local switch: positiones to R &ddr
ge. 1l , tk =30 H positions+i to Rsy; NB:rounding
er (b12) D IRA Raddr:=descraddr+
coU: ar U v H positions; skip next
811: ar p D ;s add sr:
ctl: b12: gr U Vo o1 MRC ; store descr: count descrsddrandstore; sKkipnext
8b: gs ri 3 peramtransi: set paramaddr
cBls pm U X 1 IRC R:=next psrameter
hv b12 NA H constant
hv €11 NP H progrempoint
gr ri , Pm rel 3 the rest: Prepere execute parsmeter
chl: go U -} H execute peremeter
pm = w LRC ; if simple then M:=ebs eddr (simpie ver);
hh el X 1z 5 11 procceli then goto enter proc
hv b12 X IRC goto store descr

lreserve srray ]

cSU: arn (s) L'I'A ; reserve arrey: TA:=iLength<v
ern cbdb | ek U H R:9J:=Lestused-length
sr (s) I8 TB:=R < U
ck 10 V NTC 3 ir -, (LAVIB) then R5Y to Reddr
ps L , hh 818 H else array slarm
ge clb , 8& Pl H lastused:=stuck|sr+i |:=Lastused
£1bh: hv &7 , &r cbho ; goto test last used; retease 1:
pm  c5 X H R:=R+41; top of program:=
sc b4 X H TOop ot programetii;
hr  si Ny 1T R>v then return si
g8: it (bv) t 1 ; releasetrackplaces: il decrease trackplaces »2
bs lab | hh &l H then go to releasse 1 else alas alarm
chSh:aioh:ps 15 , vk 2k-eT0 ; alarm: celd.t tirst track with siarm
3

ik als vk 2k-eT0 number in s




16. nov., 1965]

[Running system 5, track Lcol=col]

d col=k-eTu [tree trackplace starts in co7, W0 instructions from here
are stored on track cbl)

a15:cl8: cbT7: hv  ail2 1z vaelue switch des: if index in R39 < O then
hv  s12 LT goto outside range
gm c37 , 1t (c37) W:=switch identiljier:=M
pa 13 , ba c37 set base tor switch
sr ci57 ITA R 59:=RiY=-positions«1
ck 20 gt ri TA:=R<v; i1 TA then

U LTA

M:=stack |base+index-positions.1]
else outside range:M:=U; merks:=B;
take rormal:UA:=address(UV)
if simple verisbie then UA:=M
elLse Uv:=M

cob: pm U &

al2: pmnr r X

ce2: pa  bl3 t c37 IRC
gm b13 V NRC
gm  c37 X MRC

hv si NRA ir -, programpoint then return
c9rels: pm (p1) DX IZB ; set return: lastused:=lastused-l

pm ck6 | ck 10 steck |lest used]:=pack

gr (=o)X - MA (sr, s-trackstert, U, treckno)

nt s , 0t (b2)

pv (cuwo) , gp (cbo)

cK -~ , S Dbu R:=1estused+l-top of program

hs &Y Lr ir R« then release trackplaces

hv ¢35 1.ZB 11 stsnderd proc then goto goto track
ellh: ps c37 &rn s eLse s:=uddr(UV); updete: R:=parsm

pp (s) hh p sr:=sr pert (parsm); switch to proper display

cell st proc 1 fL velue:
catl sT proc 1 nonrl: Ri=u goto set return
exit func: Wi=lunc velue

UA:=addrescs (UV)

|
clv: grr (cub) ¢ -1 MB
cl1: gr (clb) t MB
c¢Ths hvn at1s
pe blZ t cZ2

e e Ve W W Ue Ve Ve Me Ve Ve Ve Ve Ve Vs Ve Ve ME W We Ue Ve ME W e We e s We Ve e Ve

con: gm c37 |, gs cho exit proc: lest used:=s
pPs p2 , hh ely si=sr+2; goto updste
c1Y: hv s 17 gotwo computed: i1l labelinR=U then return; s:=UA
cibh: ps (013) | pp (s) gOT0 non locel: sri=srpart (Lebel)
1t (p1) |, pa clb lastused:=steck |sr+i ]
arn s , hh p updaete and trensrer

cl13: grr e37 V

cll: gr 37

c12: pa b15 Tt 37
it

exit RF expr: UV:=RF; skipnext
exit R expr: W:=R
exit U expr: UA:=addr (UV);

e We Ve e Wwe e

cly: ps  (cub) , 1 1 exit addrexpr:s:=iast used; T:=1; sSK1p next
ch1: g, f(cuwo) v 2 ex1t st proc 1V:it:=2 lastused:=t+lastused
cg3h: hh  ald | pp U g0to update;

co: PP pe gp chb ex1t biliock : JLastused:=sr+2

we as

|
pp (p-2) , nv sl sri:=stack |srl]; return
lvk 1irst treck, hv U ; this last instruction is set by the progrsm
start track, the last instruction on the lest track or the running
system being the preceding instruction |




{20, Dec.b3 ]

lRunning system b, track 5col ]
| Error printing snd program start. )

b i=ct(, 820, b1y

(12}
L15]
Lia]

6q 58.9+52.15+41, 21420, 2 [+50. 55
GG 98.9+4Y, 15435, 21+5, 2 (+10. 35+10, 59
go 58.9+55.15+38,21+3(,27+53. 55+10. 39

drum (vo drum)
alas (ad)
gone (sbove)

alb: gs ald | hs al’ 3 type text indicated by s
vk Tcol | ps 1LY H
iyn 4 ca W1 s input from typewriter
gs 18 | hv aly ;3 ir symbol = r then go to a19
ik b vk 3 transter track 7Tcb1l
hv Lo 3 €0 TO error anslysis or compiler ready
bf: gl cb2.29 , hsts2 ; initial velue for Uic
b9: vk , hv c2y 3 1nitial velue tor LUcHT
ell: vk bcol 1k 1c 3 running system 7 to I'irst treck place :
vy 17 : syn o6 ; text printing routine entry &= My o p7 %Mu
18 ern riu t 1 L7 ; address of text in address part 99
ce LV 4\ st 5 1I cherecter U then exit
gs ri o, Tk 1v 3
sy Y ck -4 H
hv E:i1b 3
[texts: ]
La] g 49.9+L1,15+041,21+0y. 27+24, 23+10. 39 5 srrey (cbu)
1o) g 58.9+25.15+57.21+10. 27 ;s in
[6] <o 57.9+237.15+52.21+53,27+23.23+1U. 3y ; index (c26, twice)
Lr] go 18,9439, 15+57.21+%5. 27+55. 55+10. 39 3 spill (c17)
[B8)] cgq 58.9+18.15+bU, 21+41. 27+19. 33+10. 3y 3 =s¢re
ly] qg 50.9+55.15+23.21+59. 27+10. 53 5 exp
Liu] ¢ 58.9+41,15+20,21+57.2'( +1U. 39 ; run
Lit) cg 50,9453 15+5(.21+52. 27 +1U. 39 ; end (pass 8, 1st order in output)
3
3
3
H

[15]) ¢Q 39.9+4y. 15+41, 21+4Y, 2T+%0. 53+10. 39 ; param (stendsrd procs more param)
c2siely: vk co1-1 t 1 ; transier

1k cbT-200 t LU H tracks 14

bt 3 t i 3 0I running system

pm o7 , v &1y

gm UWic Me s initialize Uic

vk (0) , hs cy4 ; celr initiaiize run on cbi

gm cl=1 t «1 MA ; initislize display

ne (r-1) |, hv r-1 ;

pm cl9 ; hs &lf{ ; type: run

pan c24  t cl19 3 set exit t'rom CHOICE AF OUTPUT UNIT

cd -0 , 8T b9 3

gr r2 MA ; initielize LucHT

VK  cbl Lk ¢b7 ; transier lLast Track ol ruaning system

LuucbTivk 1irst track, hv v |

£




lo.9.05 ]

[Running system 7, track cbto ]
luore store V-6, CHOLCE Ur UULPUL Unll, entry trom SLLP )

[this track is placed from 0-39 by pass 8 or by reading & binout tepe
and later in the tirst track piace lc-Uuc by Scoi &nd on jump to 3 rrom c27 ]

b i=cb'(-4u a2

luje: go U , hv  ¢17 3 last track set by Pess 8 3869, jump on over:
L1 vk ell ;LK cb? 3 call INITIALIZE
(2] VK  cbi , hv co7 TRANSLATOR
ls] vk bebi | 1k lc  ; ceit CHOLCE
iy vk (1e62) |, nv &b H Ur OUTPUY UNLW
L5 1k 1c , hv  LUcb7 ; return TO running system
d i=c+e
g2: qq icb2.29-1.y | ns s2 initiel priority snd reference
81: hv 2 NKA tor treck plece
~ 82! q¢ 1. 34
[£5:025: ) bivy If S 2O Y
sr rel NKA
gr c27 , iyn rail set conditionsl jump
er relu | ce 4B le] i symbol = e Then g0 T siut;
ps ] , hh c55
ce 17 lwl | nov  ruy 11 symbol = w then write output
ne 2k lp) | ar reo else i1 symbol = p then punch output
ne 49 b} , ck v else if symbol = b then all output
gY: pt Wucb7 t clo elLse normal output;
gy coy ' ud cty
CK =1u et c90

lc24: )} a7: hv !

2
aluiqg =9.9+16.19+55.29+52. 3y
a0: Q¢ H.9+52.19-16.29

r'irst time hv ciy

We We Ve We Ve Ve W Ve WE Wwe Ve Ve Ve Ve Ve Ve VI We Ve We s Me Ve U e Ve Ve e We e Ve Ye W o

a21:psn ev] , Vk s cOl1-1 entry irom SLAP ror checksum
ik (rety) , pp WO
Ps s-t , Vk s cbl-l exchunge buriers
1t (rali) | pv  ral) Communiceiion with SLLIP tor entry
ellint ato | 1k &l7 by h sigol:
812:pp P-| ;v =912 becol | ey5 = track | relative Ior
&15:bs sc61-550, ar p-i entry Trom SLLP;
bs p , hv  raild a1t end 82U error exit and parameter,
bs s , hh rail
cK WV aio butier area begin
hv 1 LZ £ 1b+0U buirer ares end
ps s82u ' hv eld track 50 is omitted during summstion
qc it sum ok then £OwO |
clYy:ps U T edu eiLse go to error;
vk  5cb1 , Lk b7 entry irom binout reeding:
vk bebi , hv 23 g0 1O stert rua on treck 5coO1;
elyiqe sumbelsnce 10r this treck
d aldb= cbT7-16V s burrter i (rirst sddress of running syst)
d e17= =16+8ib+tu 5 butter 2
d gio=026 5 error exit to SL.P
d s20=(14 3 perameter 1or SLIP
d &b = shleatiui-a s entry when plsced in 1c
d c25 = &> H - - - o -
a c2h = gf-s+lad-8 H - - - - -
deys =21 - & s entry trom SLIP
d cob = pcol 3 this treck
dc2y =c29 - & 3 relative entry Irom plnout reading
e

1=1u 3 ITor loading purposes only

o [n




lo.9.65, Running system O, track [ c o1

l1his track is catlied by 5 ¢ 61 and Pieced in core store 42c-8lc, It calls
the program for analysis and output o1 the steck (parv 1, 2 and 5)]

b 1= Co'(=0u, biu' &893

ssve current track-number
transter to part |

iv(co2+(), pv ci4
G 2 hsr b 2

H
| H
bl g > , hsr b 2 ; transter to pert 2
b3 qq¢ 2 |, hsr b 2 ; transter to part 3
blh: vk 5cb1l , 4k b 3 call track with error printing
bu: ps 11, pm rb13 ; go 1o printing of {<end)
gm cy2l | VK U ; arver output ol stack Restore min drumpiace in ¢92
g ebl , v coT 3
b2: pu r 2 Teo' (- tbU 3 subroutine 1or Transrer
vk Tcoi t 1 5 o1 program 1or enslysis
1k t Lu 3 end prinving OI stack
bt (g) T -1 3
hv r-s5 | H
VK v, hveoT7-12U35 exit rrom subroutine
0>: pir e U | min rel ; subroutine belonging
bb: bt 17ZBt-1 ; to perc 3: printing
hhr b 5 3 01 M regerded &s
CK -lu | ger & 2 ; declmsl iraction
avr a b L7 3 W1lth slgn 1n bo
g pPLr s U t 16 ; An opiionsi number
hvr = O NRA 3 of digits in the
arnrb o , ce U 5 beginning sre
sy v | hhr 1 5 discarded an
sy 52 | 3 Optionel number
hvr & v IRA 3 are prainted
at: can{rbf)  nvr e 5 ;
au: psr & 2 LOBt v ; Output or sign
al: gy | s only it KA 1s set to 1 before entrance
b7: bw T-1 H
hhr b 5 H
zg s 1 s exit when KA notv changed
hv  ye 3 exit when KA changed
b8:  gq U s el in RS Ya1i1
b12: 3
el: m H
1u 3
bY: ¢ edl \ 3 (1wst track number o1 stenderd procedures )x2a(-1u)
pIU: g e2u ;5 (totel number or traCKs)XZA(-iu)AHSy:balj'KSIU:&Q-O
bit: g e v 5 (tirst treck number ol stendsrd procedures)x2¢(-|u),RSu
13 g 5 min(drumpisce)
bld: gg s wuxtotel number ot tracxsx24(-10)|n512:23u‘RSy:balj
bi5: g . GO H
d eH=coT.c=122 H
d e5=cb(-12u H
d busou-g) bi=dl-s), p2=02-8% H
d b§=b3-a5| bu=b4~ab' bY=bY~85 H
d 0o=po-ad, L(=0(-g), DU=D0~ub ;
d b9=bym&5| b1u=b1u-ab' DLI=Dl -85 H
d b12=012-8bH, b1j=b15-a5, bli=bll.sb ;
d b1o=p15-~85 H




b K

8l1y:

all:

Tr&acks Y =
ocOl+e7U,
d du=c4(‘dl=20c'do=2(c'

\‘ps

pm cyd
ge eb
pm sty
gm 2c
£EXN Yl
grm df
erm  ed
hv el
srn(2bv)
CK  ~1
18 of
hv i
CPps 14
’ (ci)
o3 s
gernl oy)
CK =t
grn{civ)
CK =1
CK 2
ck -1
arn bil
gr Dy
os (c4))
ba b5
pa pbl+i
grn  do
TK 4
hv ali
pp (chb)
ps (cho)
Ps s~1
CK -
ps si
arn dv
gr <of
hh &5
grn el
nv a2

ge el

, gm bid
, VK 5co1
1RU1
Mkl
| ne e18
, hv re>
, as Tue
L
D
| 8Tyl
, VKU
L
, hv  cof
| BTN HD
| hv oy
Dt
, &r Dby
Di
, &r biv
, 8L DIU
, 8r Dbi4
. cK - |
| SIM co4
| hv &y
L)
T tUcHl
, v b5
ar o))
Ly
, bPpn (p)
1ZA
, arn pi
| &Tr do
, 88 v
' ck -
, ST do
Ny
, ern s
NA
ck v

.
b
.
3’
.
bl
-
b
.
E
-
E
.
2
.
i
.
3
.
3
-
2
.
2
.
2
.
>
.
3
.
2
.
s
-
2
.
3
»
3
-
3
-
E
-
)
.
2
.
3
-
2
.
2
.
>
)
2
.
2
.
s
.
3
.
2
»
2
.
2
.
2
.
2
.
2
.
b
.
>

lo.y.0Y, Running system Y, track © c 01 ]

l'lhe program tor analysls OI return 1NiOrmMETION CONS1SUS OL LALS
IV c ol rererred w &s parv 1 in uvhe comments TO Track [c of J
1= cb7 =« |2u' aly, ay
d(= ch‘

Track and

€>

eb=1+|2u| DO

' el2= 5uc

el=
save min{drumpiece)
save 1nput symboL
move subroutines and ONSLENTE
used by part 5 and |

g0 TO examine 1nput symoo.
R=u 11 1nput symoo. =p,w or b

Celd TreacK wllh error printing

go to pass 1

1I complLLer 1s gone go TO &lerm

1T no steck g0 directiy UTO printing oi {<end)

caiCulLete consuvents

11 stacKk aiready analyzed go directly TO print

1I current tracks last Track number ol standard
Procedures lhen begin expecting cali return:=Lrue;
sI: ’parol(stacK[Last used)) ena eirse
expeciing call regurrn:=ialse

last used:= Lust used - |

new sr: .L&sU used 10r Loced blocK:=
next word: 18stU uced:= 1&st used + 1

stacKklsr + 1)
il lest used) iast used I0r LOCedi ULOCK
vhen go Lo block 1ound

1r -, mers
ST&CK rererence:s

¢l Lest used] inen go L0 next word
Prruil(sizckliesy used))




{Running systvem fu, track ¥ c ot

ge el , cK U LIuCKk reimtlve:= partd{stack|lissi used))
ne v , hv & 5 14 ParuLOFU Thnen go w 1exe word
CcR v | g& e 4 ; Track numoer:= puri 4{siwck|liest used))
gern e 1| cK -t 3
gr a1+ , &rn cHf ;
st d 1 5 1T Lest used ) sLsCK rererence tnen
nv & 2 N 5 g0 0 next word
el € ¢ gp av ;
v 2 LT 5 11 treck retative > 51l then go w0 next word
sr Ly D H :
nhv & 2 N 3 1I track relstive > 4u then go O next word
£ern e U | CK o
sr pilv H ]
hv & 2 Ny 5 Ll Track number)totslthen go to next word
er Dblu | sr Dbli ; LI Track number < Iirst standard tnen
hv & 2 Ly 5 g0_1to next word
hh & &4 NOA 5 11 - expecting cell return then go tO parameter call
gcn s MB ; markslisst used]:i= Ul
gdh: nv & 5 , 8rmdi 3 go to P; parameter call:
GG 1, er 31c
cen (e2) , hv 82 3 11 Track relative = U then go to next word
arn el , ST r-2
ck -1 ) ST bY 5 11 track numoberg last treck number o1 standard procedu:
hv alb Ly 3 then go 10 S
ed: vk , ik e 5 ; uransier irom drum(track number) to (burier address)
vk , is (e 2) ;
erms+ed-1, gr d 1 ; program word:=storelburier address + track reilative -
arn dy |, 1s (e2) ; i1 (vtrack relative >5( Vv track retstive = 57 A
ca s«bb | sr 58e5 ; sveckipburier address + 53] = convert instructions )
1t (e2) , DS 58 3 A sworelbutier address + 3Y] = uransier instructuion
hh 8b NZ 3 then begin
arn 3ve5 |, gt rk 3 track retative := part2( siorelpburrer address + 59));
ck -1v | ga a7 5 track number := parti4( storelburrter sddress + 39])
mb a3 ; sr db s Ttranster 1rom drum(ursck number) vo (burter address)
hh &b NZ 5 end;
e e2 t H
af: VK Lk eb
gb: VK , 1s (e2) ;
arns+ey | gr e5 ; program word 1 := storelburrler address + track relatlve
axn di mb ds ;




Lgunning system 11, track 10 c 61

sr do H
hv &2 NZ 3 1I progrem word ¥ take 1ormal then go 10 next word
sern e | ck <10 ;
mb s | sr a>
hv o) NZ 3 11 progrem word 1 = velue cell then
£15: ecn s Mo 5 begin S: merks|last used):= (1;
810: hvn & 9 1ZA 3 R expecting cell return:= true; go to 0 end
8l
gll: aen s M 5 merks|lest used]:=uU;
g5: srmr 1ZA 3 P: expecting call return:= relse;
a9: srn d7 |, ck -20 ; Q: stackliest usedj:= stack|lest used) +
;5 return chainx2a(-29);
ar s , 8rs H
ck 10 , ce cl=1 3
nv Dbl ;3 exit when outermost block is round
pp (e 1) , 8 d T ; sr:= siack rererence; return chein:= lLast used
&h: nh a1 | ps p 5 B0 1O new sr; block found: iast used:= sr
acn s MA ; marks|iast usedj:= 11U}
ern s , &8 e 1 ; stack rererence:= part 1(stack|last used])
al7: hv al10 5 g0 TO Kj;
gr bl , ann b8 ; subroutine tor printing ot integer in R
nk1 5y ; BKI cl4y 3 unit in position 39' is used by part 5
tkt 10 5 arver being moved TO core store 3c-8c
ar bl12 X H
he b5 H
nr si H
ly 17c 5 program used by part) wwhen KA is changed
ga 17c | arn ralb ; (core store Yc-i8c)
ar 2c LKA H
gr Db7+2, arn 17c ; store actual value of KA in jump instruction
ca 22 | vyn 17 5 input symbol = w
] 3 | vyn 33 3 input symbol = p
ce 50 | vyn by ; input symbol =
ce 55 | hv bl ; ir input symbol = e go to print {<end)
QG , hr sl ;
alb: hr s NKA H
818: m H
U, VLUS 5 round-o1r constent, stored Lester in 19c
d3: , udn(p-1) ; mesk tor Lert instruction
al: , hs c2
d5: , bs (clb) ;
db: , hs c22 ;
dy: tkr -2y nkt 39

o




l7.9.b5| Running system 12, treck 11 c 61

llhis Track and tracks 12-14 c 061 contaln the analysis ot local quanti-
ties rererred to ss part 2 in the comments to treck 7 c 61|

Lk = 11co1+€70, 1 = c67-120, a27, do, ek

d di= 3lc, d2= 52c, d3= 53¢, alu= 28c' 811=30c, d5=26c, e2= 2yc

d el= 27c, db= a5

av:

a2:
e5:
ali:

8b:

grn 3uc
ern rel
hv T-2
pm e b
gm 825
arn r-i
hv r3
ps (c 1)
ca s
arn s-1
hv & 0O
hv a 0
pp  s-1
PP =
gr d 1
arn btk
gr 43
sm r
snn r
pp (&10)
ca P
pp p-1
sIn p
gr p

ge e 1
gs e 2
hv 824
nc v
tk 9
sr blu
hv & 7
ern e 2
hv & 7
sr Ly
nv & 7
gs alil
ck -1
arn all
sr &i’
hv & 8

t -1

ne 26c

1Ru 1
MRu1
ncebT7-121

hv a U
hv & 0

LA
NB
hh & U
arn s+l
gr 42
1ZA
gp 8lu
1ZB
LA
arn d 1
hv & 5
gp all
1Ke

tk 10
tk 10

nv & 7
gr e b

N
L

Ny
arn e 1
gr all
ck -1
118
NKA

e We Ve Vs Ve Vs WL We We WS W e W Vs Ws e we We Ve We Ws e s Ve Ve e Ve W Ve Ve We e Ve Me Ve %o Vs W W Ws

clear working iocations tor part 3

move subroutines
and constants
used by perts

stack rererence:= stack|DISPLAY|V]]
Procedure : 1I stack reference = last used then go to t

11 marks|stack rererence-ij F o

then go 1o block

Ji= stack rererence - 1; go to common

plock: j:= steck reterence; common:

I1rst varisble:= 1irst point:= last used
among varliables:= Ielse

earliest known progrem point:= 40xtotal number of track
no switch: in switch mode:= 1alse

next word: expecting arrsy identitier:= ralse
ioliowing erray: i1 j = rirst

verieble tnen go TO next biock

Ji=J -1

seme word; merkslj] to Ru

merkeslj J:= wU

el:= part 1(steck(jl)

e2:= part 2(stecklj])

11 among veriables then go to verisobles

1I part 3> = U then O no more points

el:= parc u(stacKlji)/Z

iI part 4 > total then go to no more points
i1 part 2 > 5i1 tnen go to no more points

ir part 2 > 4u then go 0 no more points

sign o1 (stack rererence - part 1) to 1B
ir marks < 1 then go w switch or varisble




Running system 13, track 12 c 61

nh & 9 12 i1 part 1 = stack rererence then go to program point

hv al?l Ly 11 stack relerence < part 1 then go to switch element
adn: hv & 7 |, arn e 2 g0 1o no more points; program point:

ck -4 , &r e L

ck -2 |, ar ek point:= partixidl + part 2

ck -1 | sr d>

v r2 Lz i1 pointjeariiest known program point Then

hv a7 Ny €0 TO no more points

ac d5 |, v al earliest known program point:= point go TO next word
a8: ncnle 2) , v & 7 switch or varieble: 11 part 2 U then go to

no more points

s p , Tk 30

er el | ca p iz j = part 1 - parv 4 then

hv  all go to switch identirier

aImn p K 3V

hv a 7 NZ 1I part 4 ¥ U then go To no more points

hv a 7 LRB 1I R8 = 1 then go TO no more points
al2: nv a 3 LOB switch element: LI 1in switch mode tnen g0 TO next word

gon d 5 178 in switch mode:= tlrue

hv & 3 element address:=j,go 1O next word

I
a7: pp (a5) Lus
pp p1 |, gp 42

no mere points: 1 1n switch mode then
J:= element eddress; 11rst point:= J + 1;

W Ve We We Ve Ve Mo We Ve We e Ve WE Ve Ve We Wr Ve Ve We Ve Ve Ve We Ve e e W e W We s e We W s We s e s e

hvn sb<1 1ZA smong veriebles:= prue; go W same word;
glb: hv & 7 NkC switch 1dentilier: 1l merks = v inen go TO no more point
hv & 7 LB 11 steck rererence < partv 1 Lhen go to no more points
hv &15 NOB il -, 1n switch mode then go W &
grn 4 5, ¢k -1
sr el | i1 pert 1 « element eddress then go TO nO more points
hv & 7 Ny
#19%: ren p MA w: merksly f.= 10
hv & 2 g0 _TO no switch
s24: hv & 3 LRB variables: 11 merks F U then
hv & % LKA go_To next word
arn p ;K 21 il partv 5 § U Vv part 4 F U then
hv & 5 Nz £o 1O next word
ern e 2 | cK -1
gr alo | arn alvu
ck «1 | sr ualo i1 J < part 2 then
nv a5 L g0 10 nexty word
pp (e 1) , arn p-1 i1 - expecting array ldentiiler tnen
hh aly NtA vegin length:= siack|parv 1 - 1]




LKunning system 14, truck 15 ¢ o1

aly:

VAV

&6l

hv & 5
gr e k4 |
ar 5
hv  alu |
ar 1

nc (e i) \
sran v
ar el |
sr el
nv a9
ern e 2
ga d 1
acn(x1U)
hv & 4
acn p=2
EXN P |
nkf 29
gri p-1
pp p-1 '
PP P U
Ce. P .
¢rnip \
nv e 4
hv ¢ 4
hv & 4
Erni  p
hv & u
srnip |
nKr 29
hv 8 U
ernt(do) |
grr &l |
nkr %y
av e 4
ernf(d6) |
v a 4
armntal’ |
#Cn p

hv =& 17 |
pp (a5)

Ly
arn alv

LTA
Mc
Nla

17rA

L

sr1 (db)

NT

tkl -2y
srt p
NZ

TKI =29
sri &l1s

sri &13

gri(d o)

PP p1

Mr e Mo BE Wl W WE W ME WE Ve Ve Ve Ws e e e Ve We Ve e WP We We Ve We e e s e We W e Ve We e W Ve We Yo e W

il length < U then go 10 next word;

ir parv 1 # j + 5 tnen go to next word;
end eise

11 part 1 ¥ Length address + 1

lhen g0 L0 next word;

1l purtv 2 - iength < Yu then
g0 1O next word

11 - expectilng erray identitier

then rirst veriable:= purvd

murkslj l:i= 11

1l expectuing array ldentiiler tnen go 10 10llowing array
merks|ipart 1 -« 2J):= 1u

expecting array identiiler:= true

merks|part 1 - 1]):= 1vu
coerricient sddress:= iLengih sddress:= pait | - |
new coeriiclent: coerriclent sddress coeirlclent sddres:
ii coerriclent address = 11rst point then
g0 1o tollowing errasy;

.
.
.
.

i1 merks|coerricient sddress [fUU then go to rollowing arre
11 stsck|lcoerticient =ddress J<u thes g0 1o foliowlng &rrs;
if steck|coerticient sddress] = U
then go to froliowing errey
1r steck|llengih address J< stack|coeiiicient sddress |
Then go to roLlowing srray
it entie;zétﬁcxlcoeriicient address ))
# steck|coetrticient sddress) then
g0 _to folliowing errasy
new length:=
stack| Length address |/
stack|coefficient sddress];
11 entier(new length) % new length then go to tollowing a:
if new length = stack| length address )
then go to tollowing array
stack[length zddress |:= new length
accept: marks|coetticient address j:= 1u
g0 to new coefficient
next vlock:




021:
b22:

jo

aio:
Q4 VLUOA
gp d2 1OB
ern d< , ck =1V
&r di , Ck -10
ec s 1

all: arn s 1Re
ck 2V , 88 all
ca v , hv b )
ps (211) | &IN S
av  s21 NA
hv a2t LB
hv & v IRA
hv & U NRB
ern s+1 |, hv & 1

al16:

812 qr v

el ¢ Y

d b2U=1-8108

d p25= 22

d 825= cbT~b25-121

d &d2 = 1|

€

b x=14cb1+eT0,

d i=1+b2u

bib: gs r 1 | syn b4
£In Lz i
ga r2 | ps (r-1)
ce 1u , hv s 1
sy o | tk 10
cK -4 hv r-4

plo: -4/u0y/614/11v
-u/2 4 /oys/1001

b1y: 28/256/0/u

b2u: ~1/511/1025/1023

arn U ga r 1
pe  bb t5

pe  DbY t3

tk 10 | ga 27c
tk 2 , ck =30
sy oh , Pm 27¢
hs 3c TRA

arn 27c | ck -2V
pa bod 15

pe. b7 15

hs se

hr el

m

U, i

Ce

e Vs Ve We We e We B WEr Ve Ve B Ve v Ve Ve WE Ve we e s e

3
1=:67(-b2L4-b25-120

We e Ve e Ve Ve Ve Vs Ve s Ve Ve W e Wr Ve Ve We MeE Us Vs Wr Ve e

es ‘o»

[8.9.65, Running system 15, track 14 c 61

11rst on utrack
11 - among veriablesA in switch mode then
Tirst point := element address + 1;

last usedx2A(-Y) + rirst variaeblex2A(-1y )+
rirst pointx2a(-2y)
10110WChaln: previous marks:= marks|steck reference]
stack reference:= parti(stacklstack rererence])
it steck reference = O then go to printing
it merks[steck reterencel] # (v
then go to tollow chain
11 previous merks ¥ Ul
then go 1O block
goto procedure

11rst free on this trsck

number o1 words in subroutine telow
T'irst loading sddress - 1

RS 12, reL. 12

end block RS 12 - 15

begin subroutine bHlock

subroutine
ior output
o1 text used
by part 3

constents used in pert 3
V.1, R31Y, 3 places
1u¢i-9)
2A(28), RS19: abh

1 - 2A(-28), RS19: lakk

RS16: 1aTh

routine used by part 5, RSi1o: all, RSi(: 28,55
10r printing o1 program

point

changed by RS16, rel.o

RS1y: 2a5u

not used
end nilock RS 1% second pert




[6.9.65, Running system 16, track 15 c 61

[This treck and tracks 16-18 c 61 torm the program for output of the stack
referred to as part % in the comments to trsck 7 ¢ 61]

b k = 15c61 + e7U' 1= cb7 - 12U| aTs

pm 86U , 8m Db25 ; word restored in case OI repeated prinving
sy 50 hs b16 ; tryktekst({<stzck))
Q4 18.9+19. 15449, 21+51. 2'(+ 54, 55+1U, 393

afu: pp (c1) , sy ob

srn p> |, sr b2l print own varisbles
hv &7 Lz
g 27c , ST 27¢c
nv &71 Lz
arn &4
CE p: , hvoeTl
C: p4

!
zen(el=1), v 71
7% sx- P2 |, hs &15
pp p 1, hh Tk

We e We W We Me We e Ve Ve We Ve e Wr VUs e Ve

e71: pp (ct) : hv &2 sr:= partl (DISPLAY|U]); g0 to test;
gl: «rn pl | gr Z0c 1otlow cheain: previous Lest uged:= steck|lsr+i [;
&(2: ern p Lok 20 t: er:= part 3(stecklsr))
ge 28¢ | pp (2%c)
nen po, hv o &2
he 016
¢ 18.9+19.15+4, 21+5| 27+24. 325 1t sr=uthen begin tryktekst(q{<steck end}p);
g D5, 15+57.21+452.2(+10. 35 5 go_to riniched end
hv bl H
82: &rn pl , Pm P ; test:
hv « 5 NA H
hh & 6 LB 3 i1t merks|sr) = iuv then begin
tk 10, gr 20c ; 1irst ver:s partZ(SLacKlsr+1J)
tk 1V | gr 2Yc ; rirst point:= part3(stacklsr+1])
@b: hh &9y | hs blb ; go 1o block end
Q. 21.9+49,15+35.21+20,27+53, 35 1i marks[sr) = 11 then
Qc 51.15+49, 21435, 27+55, 33+1U, 393 begln trykvr; trtheKst(1<vaLue call))
ald: arn p ns b22 3 program point: printpoint(stacklsr))

1 3
gp Ve | hv &7e 5 Previous last used:= sr; go to a end
;

a5: hh &l13 LB it markslsr]}=0u
hs b16 5 then begin trykvr
qo 5T.9+8Y, 15+26. 21453, 27+51. 39; tryktekst(4<neme ,celld);
g 49,9435, 15+35,21+1v.27;
15 hv &14 hs b16 ; go 1o programpoint end
Qs 29.9+41. 15435, 21451, 27+59, 333 it merkslsr) = Ul then begin trykvr
Q. 51.15+49, 21435, 27+35, 33+10. 39; tryktekst(q<proc. c&ilp)

N

16.9.05, Running system 17, trsck 16 ¢ 61]

gan rl 5 Tor i:= sr+l1 step 1
ern Z0c | it 1 ; until previous lLast used -1 do
(r1) ,nh r3 ;
ern p , sy 6k ; print(steckli]) end
he 815 H
nv r-b hs 016 3 trykvr; tryktekst(q<returp)
go, K1, 9+5/,15+19.21+2u.27+u1.35+57.59;
qr, 10 5

gt hv elh | hs ©16 ; go to progrempoint; olock:
G SU.Y+55. 15438, 21451, 27+54. 33410, 29; trykvr; tryktexst{q4<bLockp)

£

g20: gp 2Yc | &rn 29c ; Ji:= srj D= 11 j=
cE P , hv 18  ; 11irst point then go to
ern p«1 | gp ZZc ; verisbles; zi= J
hv 819 NB 3 if marks[j-1] 3 U1 then go to proceed; trykvr
sy o4 | hs 815 ; prxnt(snaeKLJ 1])
PP p-1 |, hh €20 3 ji=J - 1 ; g0 to b; proceed: trykvr

al9: hs bl16
Q4 SY.9+38. 15+57. 21+§i 27+19. 53+18. 39; tryktekst(4<points})
q“m 1 U ’

2 o [ 2= 1) 1nt




he

821

a1 merks[j) = 1V then 59 to switch

hv LA 3 ¢
pp p1 , hs D22 ; ji= ¥l praintpoint(stacklj-11})
arn 53¢ , nc P H
hh 823 3 it J #z then go to c
ern{%e) IPA s varisbles:
arn eid | PP (suc) 3 array mode:=
arnald+i NPA ; markslzirst var] = W
hh a25 IPA $ ji= 11rst var; to P3
pp (p) , ov g2k 3 switch: j:= part 1 steckljl)
hh 826 NPA 3 start: iI -, array mode
arn p | 3 then go to noerr
hv 827 LA ; 1f merkslj) # vu then g0 to nover
hs 016 IPA 3 srrey mode := lalse
Q% 21.9+49.15+u1.21+57.27+u9.55+50.59; TryRvVY
o 5. 9+9 5. 1518, 21+10. 27 H trthekst(&«v&rlables));
sy b4 |, sxrn p 5 printver: TIrykvr
15 | 3 prlnt(stecktjj)
pp (#c) , pp P 1 ; next: ji= g Jji=J *1
gp Zuc , erm 2yc 3 P: gi= J; il JF 11rst point
nc P , hv 528 3 then go to start




L 7.2.65, Rurning system 18, track 17c61]

pp (28c) , nv &1 g0 to tollow chein

c& 5 hh &35
sy V) sy V)
sy 0 sy 0
826t hh 836 , axn p

it t=5 then go %o Line
eLse tryktekst(q<, »);
g0 1o d

noarr:

E
g2f: hh :29 NB 5 nover: i merkslj) = 1V then go to next
av &2 5 g0 1w new decleretion
aZ8: srnf32c , kI =29 ; printerr:
N ge e2) 5 Ki= purt 2(suecklj])
arn p , ck 10
€59t ge 822 | sy O4 ; Line: trykvr
et pe elt | cen (£33); ti= U
hh =29 3 d: it £ = U then
ps (£33) | 5 g0 1o next
822: I s , hs &l ; print(stack[k-1])
a33: qq 0 t1 5 ri= 14l
alt: arn D vt 1 ; ti= v+l
;
H
5
H
H
H

v e37 NA ir markslj] = VU then go to printver
a’V: hs Db16 IPA new decl: array mode:=true
QG B9, 9+ 15441, 21449, 27424, 55+1U, 3y5 trykvr; tryktekst(d<arrey))
pp pl1 |, &mp 3 seek: ji=§ + 1
hv r-1 LB 5 1@ marksljJ) = 11 then go to seek
earn p 1 gr 32c 3 ri=stecklj+l )
PP P1 |, sy 6L ; Ji=J + 15 urykvr
&%9: arn p . hs @15 ; dim: print(stack[j})
ern 29¢ | ce P13 i1 j+1= 11rst point then
pp (svc) | hv €28 ; h:begin J:= g; go to printerr end
PP P 1 |, &rntp s Jr=d +
hv  r-2 NA 3 it merks[3 ] # v
hv ra? LB 3 then o n
gy U | sy bu ; tryktekst(q< x))
gy 2 | sy 58 3
mer S2c | grr 32c 3 1i= rxsteckl]
hv 39 ; g0 o dim
g15: gr o8 |, gs 61 ; procedure print(x)
&rnr b8 | grr Slc 3 real x
srn b , sr 51 3 x 1n Rereg st
hv 865 1z 3 stert, it x not
P& ri t9 s Iloating number only
bt t-1 3 Y spaces end sign=+- are




lo.y.65, Running system 1Y, treck 18 c¢ 61

sy VU |, hv r-l printed
sxrn b8
sy  6u NT
sy 52 | Sy 58
b6b: sy 0O |, hv b7+2 ex1it
8b5: snnrdlc | err biy 11 sbs(x)>24(20)
hv 52 LT then go to Iloating
ennt Slc | tkit -29 ir entier(x)=x
nkt 39 | snt 3lc then go TO integer

hh &lb Lz
852: arnf'3lc ca 0]
sy V) hh 11
sy %2 | sy 59
alih; ps v gs bty

rioeting:

output sign

(, or-) end point
si= U, cyclie:

snnt3ic | art b2vu 11 abs(x)<ithen
hv ald NT £0 10 mult
snnt'%lc ; mky b18 x:=U, 1xx
a5i: ps sl , 8rr Jlc si=s+i|
hh ab4 g0 to cycle
sl annislc srr b1y mlt: ir

hv 850 NT abs(x ). 1then

W e WS Mo We W We e WP Ve Be Ve Ve W Ne Ve We Ve WP Ve vE we Ve Ve Mo e s

annt 31c | dkt b1g g0 to printing

Ps s-1 , hh &bl X:=1UXX; s:= s-1; g0 1O cycle
abu: anntilc , kY 1u printing:

ar 19« I0B

g b17 10B

g, (b1%) LOB1

pe by X 1RA 2 ; print

pe 06 |, hs b 5 ; mentisse

sy 6u | sy 27 ; print v

sy 59 |, srn b1%

pe b 6 IRAY 6

ps b T t 2  print exponent

Tk -0 , hs ¢ 5 with s=ign
ali%: hv rb , 8rnt Sic 3 print number

Kl -29 pm 15 3 e&s integer

pe b 7 IRAt 8 ; with sign

Pa b b6 | hs Jc 3
sbt: ps , hv ebb
gou: arn 27c | ck -3V H
€ 3 end block RS 10 -~ 1y
= s end block RS O - 19
d coL=19ch1 H

joo




l4. tebr. 65

Iiain

®lalo  |ojoioc

[ BT ]=N]eN o)

|General pass administration, pege 1]

| Track reservations for stendard identitier tebles.
These tracks are tiiled by the Transiator Loading Administration )

eY8=chbu
cbU=cbU+ed5
edl=cbu

k=cbU+eTu
i=1+5leT2,
e88=cbu.et1

K=obu+e7U‘
i=i+e71+59'

k=cbU+e7U
i=i+e'(|+59l
cbU=k.eTu
e29=cbu.es3

1=y
cbU=k-eTU

i=u
cOU=k-e70

i=p
eli=cbu

e e we

e we we e Ve ve e

e we e e e

1st track tollowing std.procs.
reserve e85 tracks sfter std-procs.
Tirst track or std. ident. tsbles.

Reserve tracks tor supplementery teble,
e72+15 words.
number ol supplementery trecks.

Reserve trecks tor Primery
stenderd identiflier teble, conteining
€{1 ldentitiers

Reserve tracks tor pesss 6 tzble.
e2Yy = number ot tracks tor primerxry
identitier tabie = number ot tracke
Tor pess 6 table,




|GENERAL PASS ADMlNlSTRATlON, pege 2]

e1u=coul ch=9e1u' elb=cou, i=el13-3y;

d
b 82v

e

| *UKWARD PASS |

lUse or output: Plrece byte in R pos. U<9, pos 10-3%9 cleared,
bo-41 sny thing, cell by he e3. M is unchenged upon
exit, 1t KB=1 then testprint,
Cell tor input: ern (et )+1 or pm (e1) X 1
he e2 1A hs e2 1A
€l holds the address oi the last byte teken |

| OUTPUT |
es: hv &1V v 2 NKB
s1U: hs eb

hv (e3) t 2

reset by peck tfourth
testprint if LKB
return from testprint

we we ws o

[ UDULADDRESS | ;
el2: gr B2els t 1 3 pack rirst
hr si H
ck -1V , &t (e12) ; pack second
hr g1 ;
CK 20 , &ac (e12) ; pack third
hr s1 H
ck 10 , &c (e12) ; pack fourth
jor-3 e> t &1u
hr si NA return it track not rilled
| DRUMUUT |
arn {'fek4) D 1
ce (uel) , nt (beu)
vk (Tel) ; 1is (e12)
sk s-bu | arn lek
ca (bel) , hs €5 elarm (4<prograem too big}))
ern (el2) ;o QL es
g (ei2) t© .2 LB
alt: qg¢  (les4) t© 1 used:=used+]
eli: hv el12
| DRUMLN |
812: arn (beu) D 1
ce (ueu) ; nt  (5ek4)
vk (beu) , 1s (e2)
ik sl arn (e2)

gg (e2) t -82 1B
qQq (1et) t -1

Ve we we we we ws s e W We we Ve \ws e We ve We e We Me e we ee e Ve Ve Yo we W e e e wo s W

[ LNADDRESS |
ed: srn  Slel®s t 1 unpsack next word
ga els.l4 Vv NA
hv =12
w® 10 , & el15.5
1724 10 , 88 ell.?
tk 10 . & el3.1
| BYIEADDRESS |
el: arn el%1 v -4
hr sl
l-4] qg BYIEBUFFER |1 )
[-5] «c tz2]
1-2] qq 15
L-1] q Lu]
le13:BASELN ]
qat P94 Lo




|GENERAL PASS ADMINISTRATLON, page 3|

L BACKWARD PASS |

le3] hn
hs

|+2] hv
lei2]) gr
l+4 ) nhr
ec

l+6] hr
gt

[+8] hr
ps

hr
loel? Jern
&

vk

sK

ca
arn

Qg

9%

leti } hh
lei1} hv
lai2] arn
ca

VK

1K

le2] arn
ga
hv
tk
Ttk
tk
le1] arn
hr
l-4] qq
l-5) ¢
2] qq
l-1] ¢
leits) qgf

e’

eb
al1
12%e15%
s1
(e12)
s1
(e12)
s1

e>

s1
(ren)
(1vel)
(rew)
sl
(bek)
(e12)
(e12)
(1e4)
(e3)
el?
(oek)
(1vel)
(oeu)
si
(e2)
(1el)
LZe15
el -1
ald
1V

1

1u
eld-1
sl

<ct o -

d——_

2 NKB
ck 10
-1
ck 2V
K =10
eC (612)
e’l

NA
-1
it  (5el)
is (e12)
arn  leb
hs e5
Q. e
o2 LB
|
2
-1
it (veu)
is (e2)
arn (e2)
o2 LB
~1
-1

NA
ge eis2
ga el3.3
ga elb-l
-4

GG

Ve s W We We Ve Ve W Ms We s ‘s s W we Ve Ve Vs We W e e e s Ve We Ve we ML ve we Ve s we e

e e Ve we ws




LGP, Pege 4. To track seld by TLA ]

|This track is celied in to 165e1% by initisiize trensiztor end it steys
in core during all passes.

It holds the generasl routines and trenslistor pPeremeters

ihe trensietor peremeters ere tirst Loaded in LA to e 4 11}

d 1=tobel s
eb: bt 1W T -955 testprint: print count:= print count + 1;

if print count > iv then

;
H
H
€f: hs b 5 new line print: newline;
ey: gm Llels  ga &2 5 Print: save Mi= M; suve Reddr:= Raddr;
kv T ; M:= Reddr; digits:= -2;
pa &3 X .2 H RiY:= Mx1o-.5; zero:= u;
min g4 , Pt &b 5 next: char:= entier(R5Y); R4Y:= K%y - char;
ad: ck -1U , g& 80 H i1 char = U then
a5: pa ab V. ulorio JLZ ; begin char:= zero;
Pr 8y vV o H i1 ai1gits = U then zero := 1b end
ca (a3) , hv r-1 3 eilse zero:= 16}
ao: sy =1 , hen s-ed-t outchar(char);
elu:pa eb t TV H it -, call trom output then printcount:= (uU;
aj’t bt -1 t 1 H digits:= digits + 1}
a2: pmn -1 DXv H ir digits < 1 then
min a7 , hv &0 H begin Riy:= Rayxiu; €0 to next end;
pm Hiet’ , hv al 3 Raddr:= saveRaddr;
H M:= save M; g0 _10 space exit;
es: sy by , ba eb 5 newiine: outchar(<CR>); printcount:= u;
a: sy i , bpa H outchar(passno 1); pess nol:= U;
al: sy 29 , P& r 5 space out: outchar{point); point:= u;
sy v , hr  si H outchar(u); exit;
ab: N % 5 comment
&f: gq (U, %Y H constants 1or print;
[Meaning ot message parsmeters:
Perumeter 1, choice or medium Parsmetver 2, color, line, stop
U Normsiiy &s ©, it n then as 12 U red, line, stop i1mmedizteLy
4 () w 1in input &nd output 1 s - - - tller pess o
on As 12 with w eddea 2 r bleck, no Line, no stop
12 n() As typed by operstor s p - |, Line ;- -
eh: vk bHellb , 1T 122%e15 message: 1K:= messtirack;
bs (el2) 1t =41 il plece ror mess < outeddr then

€9 LK 124e12 | vk belu Plece IOr mess:= plece I0r mess - U1;

to core(tK, bPlece for mess); wall drum;

K= IlrsL Lext Treck; go to core for message;
comment Ok is setl relse (U) by red message;
endpass 6: eYlh:

il -, ox then gu W init transli;
endpass: tk:= endpassiruck; €0 _TO comm;
inittransl: tk:= init transi track;
comm: W core(tx, endpess pluce);

wait arum; gO 1O core endpass;

e ‘T
235 eyurny (=v) bs |

ey2:vk hely hh eyv3
eYsvVK elu 1k €25
VK ol hv €25

el: |[drsnsistor puramevers

!
see TLA |

Mo We We we e Ve We We s ee s e we W




I_GP. PE“ge 5 J

o k=belu+e(u, &b, b(, duu ; STert text biock;
4 b=l H used 1or clLearing track st end;
ba &Y T 124el 5 message Lreck: reswre bLece 10r messsage;

2
sy 5% , 1t wiels outcher(<Le>);
bs (e2) , 1t -u H ir 1nsddress > pLace Tor text then
bl: Lk UW2el>’ , ern si 3 Plece for textv:= pimsce 10Or Text - Ly
H w core(ik, piace tor text);
gt rob , KoY ; mess no:= purivZ(storels+i J);
Pt rb2 V yeu4 NO H by select:= oics(jb 51, sworels+i});
ud ocel L H Dy:= 11 byselect = u nnen error by
tk 2 \ L 3 else 1t by select = | unen Typewroy
p2: tw 2 , ud  Yed ; else 1I by seiect = 2 then alsarm by
H else normal by;
hs et H new line; comment cleared during use by init transd,
Ps eyr-i L7 H act:= pbits(0, 29, storels+1]);
PLv eyl Ny H IiNi1s:= aCL= U}
Pa rb5 V 29 NI 3 red := act < 23
hv  rai Lo H 1l act = 2 then gu TO pPrint Lexu;
b3t sy o2 | Sy 5511 H outchar(ii red then <red) €is€ <DLl8cK>);
sy o(lr)l | sy 5(ln] ; outtext(y<linep);
sy bSole , &rn ek H print(CRcount );
hs ey H
ai: va (e | ud e 5 Printilext: tk:= text treck 2; print count := U}
ou4: is (rb1) | 1T s-1 H Text addr:= piace IOr text + mess no;
ad: ; g0 W Test texleddr;
bY: pm: v X 1 5 next word: texteddr:= ivextadar + i
1s (roy) ; 1T s«du 5 test text eddr: 11 texteddr - 4u 2 Pizce tor text then
os (rol) | nv ra) H pegin To core(t& place tor text),
ik (rot) , VK U ; WElT arum; textaddr" texteddr - 403
pma(rp>) X -4y ; end;
8% cL . P rbf H R>:= pits(20, 41, store|texteddr));
ar 52 D LA H M= o1us(u, 25, store|vexteddr));
er 1o D LB H counti= (3 next cher:
gl ¢s  lou , v rad H 11 R> = <end text> then g0 W end;
bb: sy S0 | K-l ; uutcbar((nbr), Reddr:= Rb;
cs b) | 8rn eo H i Reddr = 05 then Reddr:= <CK);
g rbo , 1L ~0Ou H cner:= Raadr; count:= count - 1;
b7: bt -t , v re2 H 11 count = U then go to next word;
cin -b , hv  ral ; R>-— Olts(94 gy Mj; M= b1Ts (U, 55 M);
H £0 1O next cnar,
ab: sy 62 , vk (beu) 3 end: outchar((oiucKk>);
ik (rpb1) , VK (oeu) 3 o core(inpuncracx, Piuce 10r Lexu);
vy (ceu) ; by:= normal py;
80! grn ro VvV 1 M H clear Thls Treck 1ol marxs;
hrst ; ir finis then go to init transl
hv  rap H elLse exiv;




LGP, Prge b))

|'lext trzcks, oveil end Teil|]

[Comment: Asl texts must end 1n Lo
lUsed 1n pess )

d:  Lprugram TOO big;
d1: Tcharacter;

d2: vcompound;

a5 Lpuwuse;

d4: T )<improper>. ;
a>: Lcomment;

ao: Lsuring;

df: Lioe meny identitiers;
dv: tstack;

dy: tend;
dlv:Lsubscriptu;
dii:Tproc. call or ident.;
diZ:Tuype;

dlj:l:_oll;

<1H+:_Eun;
dlb:g—deu.ar. H
di1b:v+specift, ;
atf{:t-deciar. ;

diC: L=specii Lo,
divitvelue;
d2U:L-10TMeL
d21:t-deLimiter;

dde: wperend;
d25:vdesimiter;
d‘du:_T:-operand;

agy: lnumoer;

ACO: LLermineution;

dz'(: teum;

=0
1

T 00 = \WVN -

NOLOLVLVLUNVVVYNT TN -

We Ve Ve Us s Ve we W Ws we s Me Ve Ne s es ‘e e We we Me Mo Ve s Ws s e e




LGr. rege (]

aeo: g
B51204

s ‘oo

i= -ebY-eby

et le v

cde algol

s as

d 1=l-ebY=eby-eby

dc algol KA.

«

2

d 1=1+eby+eby+eby->
dsv:tirom reader;
doliTwrong tape;
ds2: v

algol KB,

2

d 1=1-ebleebY-eby

“ws we e we

s we

we as

m
‘._

B
la
=
¢

-e e

17Fl=ebYeebY-ehy

eR Dl R

dc algoi K.

e \se

1O we

1=1+eb9+ebY +ebY- %

lDeiine 1inal nemes or texts. Relstive to 4|

o alalfiain|n:

elu= d-d'
eH= db-d'
eu2=d12-d,
eud=dtb-d,
e>4=d2u-d,
ebU=dju-d'

esi= di-d,
e37= df-d,
eh5=dl5-d|
euy=diy-d'
ebb=d2>-dl
eb1=dj1-d,

5 end or text block;

en= d2-dl
eg= ds-q4,
eul\tr—dlu-dl
e5U=dZU-d'
ebb=d2b-d|
eb2=d52-d,

e55= do-d,
ely= dy-qd,
eld>=d15-d,
eb1=d21.4,
eb7=d2(-d,
ebl=dss5-d

e3l= a4-d,
ehu=dlu-d'
eub=a|b-d,
e52=d22-d,
e58=d2t-d,

e35= db-d;
edl=di1.d;
el7=dl(-d;
e53=d25-d;
eSy=d2y-d;

s




|GP. Page 8]
|Endpess irack,
D 1=124el5, b3,

hsn e5
grn alv
ci: pp rc2
gp eil |

c2: arn lely \
pm ek |
c3: vIn 2el
ne v \
hhn rec) X

pe 2el4
iyn -1 D
vy (oeu) |
pp (vek) |
ps (oeu) |
ern rey |
Pe el v
gp bel4
vk (bel) |
ge rbl |
ck «10 .
vk 2ell
1k e3 '
vk Uell |

cb: pa a8l - X
can p |

bl: vk p=-t |

b2: Lk 1b5e15X
nc (ro2)

c4: pmlel) X
hs e2
hv rci

qq (e1) o
b3: pa 3el

d c5=1-2

1loaded in core, vo track U4ell by wiA |

cb
hsn e)
nsn e%
hh rci
ud 1uek
hs e’
ud 1vel
ns ey
NZ
ud UYeld
LKA
1T
gp s
1L p
pp (rek)
NA
gs Tek
1k 1el3
gt 1rb3
vk lell
LB
ud elv
ud seb
o9
1kr -36
pp P
1Ty}
nv  rcob
i
LA
LZ
-1
hv =i

e2l:qc, €93, 19+2u%e13, 3y
qc  €93.19+205e13. 39
Q. e95.19+205e13, 39
Qg eys, iY+2uSel13. 3y
qg  €93.19+20%e13, 2y
g €93.19+205e13, %9
qc  eY5.19+205e13. 3y
lEach pass Loads 1ts own pass word. ''he pass word velues resd in here will
goto init trenslstor |

€

.
2
.
»
.
2
.
’
.
2
»
i

e we We ve Ve we We We s e

s e Me We Ve Ve e W Ve Ve Ve We WE W Ue Ve s s ‘ee ws we e o

e Ve we e WE s Vs Ve Ve

.

L

endpass track:
begin
output(v);
Iorpid testprint; output(v)
rep zero: output(u);
1 Track not ritled then go 10 rep zero;

output pass 1ini:
1l pass 1nl then
begin newline print(used utracks);
it int 1 ¥ v Then print(int 1);
i1 int 2 = v then print(int 2};
end;
nextv passg: 1nl l:= vj by:= typewr by
11 pass stop then read & chsr;
oy := normel by;
Passno 1:= passno:= p:= passno + 1;

K:= psss wordlpl;
i1 bit(uu| R) = v then
vReount:= U
eLse exchenge(input track, output treck);
to corel(input track, 1inbut 1);
rel pass treck:= part 1(K);
exit addr:= part 2(K);
w core(ir bit(41, K) = U vhen torward track
eise backword track, inout place);
printcount:= 10
p:= pass start traeck; core:= pass plece
nextirack: point:= 59y; M:=R
11 p = U then
begin to core(tape input, r-26); continue
in read & pass; end;
core:= core + Uu; R:=M;
1o core(reipass track + P, core); pi=p + 1;
i1 core ¥ part 4(K) uvhen go to next track;
T'ind 1irsv non zero byte:
Ior byte:= input while byte = u do;

1naddress:= inaddress - 13
int 2:= U; g0 1o storelexitaddr |;

commeni detine passwordlu |

passwords:

12] rormet: qgq

L5] 11rst track relative to

Lu] pass start track LY

Lyl exit address .19+
to ) Top coreplace - Lu . 39+
L7] 11 change direct then 1 else U . 4u+
le)] 11 beckward then 1 else O L1

end endpass track




|Gr. Psge 9|

lwomp. to core, read a pass. 'Irack 8ell]
lesll  comp to core:

start address tor loading in core - 1 in p;

hs coreplace for comp tO core + e23;

qq identirication on tape (mey be ()), <exit here with error. sum Raddr=1

ident R=0>

normal exit:

Program uses whole indicator, by must be set betore entry |

b k=teil+e7V, &9, b9 3 start block;

a: pp 20Lel? , 1t 2 test tor pass 2: p:= pass core plece «1;

bs (yel) , hv  rae2 1I pessno > 2 then go 1o comp to core;
al:
p1: qg =1 , ud Beh pass 2 1O core: ef'ter error:
lyn ro1 . vy (veu) py:= typewr by; reed & cher; by:= normsl by;
82: pa 1rbb , 88 rbI comp to core: 1i:= U; seve s:= g3
8%: pa 1rb2 , Lyn rbi Irom tape: sum:= U;
nc 17 , hv ra? L1 read & char F <<> then go tw from tape;
iyn rb1 , ce b 1T read a char = 4 then
hs rel | hv reb begin one word; go 1o compute n end;
hs rel | ps re3 one word; one word; go TO trom tape;
sl: Llyn rb3 , ba rbob procedure one word; comment to R, marks to Ru;
85: begin r:= v; b3:= cher:= read a char; bl:=u;
b2: sc i D rep: pack(R, U, Y char); sum:= sum+cher;
b3: pi -1 ;oL =T Rui= bits(8,9,03); wi(-7);
b: BT -1 T =100 bliz= pl=10U; 1ir bl < =512 then tL(10)
T 10 , hh s else begin cher:= read & char; go 10 rep end
ly rb1 , hv  rab end one word;
ab: tk 20 , ga rb5 compute n:
tk 3 , &t b5 ni= bivs(20,29 K)+bits(30 39 R)xuu; j
tk 12 , ac  rob
3: Q¢ =t Tt -1
hs rab , bs (rb9) read and test identitication: one word; s:= save s}
nc (s1) , phn si 1I Raddr = 1dent then
begin R:i=u; error exit end;
a7: hs 1ral , Pbs (rb9) read words: one word; s:= save g; 1:= i+1;

bb: gr p-i t 1 Mku

-1 pack(store|p+1 ], 0,59,R, 4u 41 Ru);
pm(rby) DX -1

ni=nei; M= U;

b7: nc 1 , hv ray i1 n % 1 then go to read words;
1lyn rbi , k=T read and check sum;
1y rbi , btk ST 11 sum = read achar +
Ly rb1 | tk1b 128%.88t 5 bits(read a char )+
ca (rb2) , hr 82 uxread & char then normsl exit;
arn ro7 , hh 81 Keddr:= 1; error exit;
G comment 2 unused words;
qc

error:
message (i1 R=U then (<wrong tepe}

88: pt ™8 V e57 Nz
pt rbd8 t ebi

hs e5 eilse «<{sump, ©+2);
p8: hh ral | gqunr-1 g0 o arter error;
a9: read a pess: comment this track is read in by
b9: q =1 y hs €5 endpass and entered here;

hs re 1 gebu+10. 29 message((<on paperp 8+2);

Ve Wwe Mo Mo We Ve Ve Ve we We Ve Ve Ve Ve M we we Bs e We Ve Ve Ve W We We W Ve we W Ve e s Ve ‘s e Ve \ee W We We Ve ur we

gr. (Yed) | hv re8 comment ident | error exit: go to error
normel exit: continue in end pass
derine normel entry to comp to core

end comp to core block and track

end GP.

Derine rinal track o1 passes

e23=:2.8

e o e we s

e2h=el15

o oo o




["2.9.65]

[ STANDARD PROCEDURES,
Enter a Standard procedure in the identifier list, example :

L2 }Q‘*Qé@‘*@?@, i=0 . . e & e o

Body of the standard procedure.,

The local slipnames 2t and a2 are defined to:
a’ track number of entrypoint (vizﬁ k=e 70 )
a? track relative address of entrv point

it

b l=e0d, i=0

A i=e89

ag pass6 controlwordno.o + a' 9 + 82,29 + pass® output.39 vassté marks.
t neme of standard-procedure:

7" =eT'+"; count number of standard identifiers

eT2=aT2+L: count number of words used For long standard identifiers
in pass 2,

Por a standard identifier of n charscters (where caseshifte are
counted as characters) T may be caleulated as:

Ie= if n < 6 then O else nib;

“caleulation will ensure enough space reservation for long words

Y

a {‘38@ = i

Q

d ¢60 = e60 + number of tracks used for the standerd nrocedyre
e ; end of the standsrd procedure

Control of the normal mode output from pass 6 through the control word:
Temprked words.

Part L followed by parts 3 and 2.
Nobml=-marked words

Procedures with one varsameter or no varameters: part I,

Procedures with any number of parameters: d23%=97 (CDC: )

followed by parts 3 and 2]

Number of gtd, identifiers
Tanber of words in supplementary
table (long identifiers)

e7” Q
a7? = O

li

YRRV

fad o

P k=260 +e70, i="0: begin block e0 - “6Hed
3 el = k = 270 3 20 = first track for std- procs




[‘, 7‘00«65‘]
My ite,
T ak)

——

Fwritel pm
Foutput Jpm

e
AN

o
&

o

£y

hr
ne

al:

i
B8

hh

®

\

ash: ck
o

Jet

o]t

output,

e 00
ra

o

(c36)

2 OFe0, " O+

TRTE]

o

E

ter handling and lavout unpacking,

K]
pan

hv

=
n

SQ

0
B

P
e
aq

ok
e
o
4 0

BT RRVEY

YV naa e Maa N1 aa, s gy

TR

N N L LT SR

A I L LT I T R TR e

PR N R

Y

i onea ana sy

in bloclk,

aa

3

stack oaram,
lazout value

count last us

¥
i

. 3

ey -

rastore medi

move return iy

UVi=nonsense

et

Mi=next
store layoutb;
L]

~nOnsense
store output

e oubtput

voult: store medium and paran.
MBIBI,. (€

track el
tracks eg=%e0

Mi=lavout descrinbion

~punter:

S

nformation

count
count Daram.

SQr

exit

Tption:

rarameter value

sum, select medium

if value=nonsens then gobto next parameter
value of parameter:

save v,

exp @

store ploture
unpsck lavout
T

return o her

1 e

minexpi=
mumberparti=true

tdentif

e IR
Y -
Mz

lazrout

e for e

k4 I's
minexpi=0

min explisme-"0
Tame” 0

ack

of outwut




500 :
. e c? : : ex
., nk : 1is &’twvd
. HEro BT : W&W“ m be  orintedsie=xls
i ; i xXT=Q then swf"s“’% commte b7
t ~* : nyersion:
, hh ral : n comment
., AT cAT : JN W&l%*ﬁlfé vbion bv
\ s »ra’8 : ? N /’ " Qe ;\, ar °f )/l\ (s/ ?,f;k‘i <
v T s is converted Lo form \
alihs , it ’ :rfzr*v?:’f»:*'{}éx%{ where
+, -7 .
als , hh rab : end conversion, xP is stored in 37
a'7: ., sr  ofn : compute exp!O: i
, sr cof ; 810 2=b=ds Rishadmhe~’ '
, it (eQ* - T2 if Bh then
., hs ralt : begin Hhi=trTue; goto increxn’'0 end
, it (oh?) . MW, 10 ‘””5‘?‘"’*&“«%«:«@ then -
a0y ., ©hs ra’ : begin Hhi=false: goto decrexp 0 end
82" he , ar c8 : ﬁ?thﬂ TTAT Ri=R+d o
aiPe , re (eBr) ; b i=R;
D T : rounding:
2t 3R ., hh ra’ b : if b7 >ﬂ then
. mwkn  ralf) : Raw 6«>< ff\h :
., hv : goto roundx?
a'tle ., hv ; 3’3:1 g&xp*é)' PF R0 th@?‘x goto 8t
;A 2xppart then
Dv ; b 1 : bint=" end
, 1A cd ; eise begin hi=H; R:=0 end
a't . bs  (c?) de:w:mxn 0t exp’0a=exp’ O+R
, hh s~ ; if exp’O~minexp’0>0 then
. arn ch7 ; begin Hi=H-R; goto if Th then I else T2 end
albh ., ar c¢37 s explQi=exp! QmR T Re=0: goto 15; round x2:

Ri=R+x@¢ 1if overflow then goto reconversion :
Lran »"f‘e:iz to next traclk '
comment constants

hh  rab 0
' hs c? . 49 2e0.29
al8: vy py . min {(204)
\\2 ] can «5:13'(}9 . om ot
. w201 vy R . mln {s204) : “te psilon

ST TRV

o
3
)
~—
re
ﬁ
L’s,}’j
Ny
-
£
w0




[ ) S ’
2l

az9s

830
a3

zs
grn
CAa
bs
e,
g8
e

a4

b
s7
sl

rai(
ch3
0

p=510
c)}’}’
cf2
cly

(cl7)

ot

arn

cyeles,

el
e?
TTA
A
a2k

A‘

radts
raf?
2

Tme

track

ERL IV

N L R

\as

S38 s cee e ‘i

DTS

R Y N R T I IR

L N S T L BT TR

“as e

M s o

TS

e e ws ae

[N

2e0

call basic print

upiate adresses for calls to
bagic print

hv

end
Ma =
ir 0 then

f&lgo end

s,

begin hr=h~i :
olg@ if ] n then &«%hﬂ

wF 73 then goto nrint leadingspeces
wvmmu ten and sign®

if - numberpart then print ten
n:mn* O Remx

nlus

minus

jf n{* P Thcr gpace Tor plus

if =10 x 5 0 then skip sign
?130 p;xmt mxgnﬁ sign printedi=true
yrxnﬁ leading spaces:

count h

vrint sign if -,

sign printed

if TA then print zero before point

print digits before point:

count H

if @>0 then pri

print decimals

count d
Re=DEF2: restore p

1f Re=Q th@n

transfer to next parspeter

he=bl; Mimexp'O

transfer to expprint

unused

int point

rad”




fbasic print,

als bs (c82) |
alt?s  hvn rals .
a3 it (ch7) 4

bs 0

ahlls vt (c82) ¢
min  rak0 \

sl K2 ar 6 D
all6s ga  ral8 |
h el .

570 t

"0.39

ps  (cl6) |
hs c22
arnf{c36) .

abu:  aq
aq

hh chb
grf  c37 .
hy  cR?
arn c3’7 ,
tk -7
ga.  csl ,
a33: arnf(c36) |
arf cRld X
sr g DY
allos 0 t
c37
ard \
lNoutsy]

sgrt,

hv  rals
arn  rahi
hvn ralt’

bs (ras’)
it 570
570 IT
arn c¢36

s
ps 8 [text]
nr
ps (ch6)
7
gr  cil
ralg

-~ 28
hr
hv

4

ch

rai’

s

a3lh:s ps  (cU6) , wm
hs 022
arnf(c36) ., tkf ~P0
v I 25:'% s ar I 5)!
gm 37V T
sy 0 hh 2
ns {chf) hvy  cR*
aq
a a&?mah?«ah* B.3l=ma 3 mp 114
h k=e90, i=0
d i=e89
T qg 19,0430 .0 9+all7,20+92,30F
t sgrts
T g "98.9+3e0." 9+a3k ,20+92 307
outsn:
e7T'=2e7", e89=i

[olof2fc

D N S RS Y N

SR aa e G o,

“39 ~ss e

N2e M A8 B She s ssa s vne ey

e

van

Y P N Y R

“ee N8 e

o

T TRNT ST, -
i

[STRRI

‘e

NeE 9B e e saw e

outsp, track %e0]

if >0 output digit else
oubput space

count H

if HCO then oubowut O
count b

next digit to R

Zero insteed of space

if actual case=upper then

if case changed ”i“hé:lt‘& outout case

Re=if - mgmpx‘zntl% then picture “1@9 O
if RCD then output space

output: picture = wicture+R

goback
e
unused
call
varameter
RFt= porameter;
if N < 0 then go Lo alarn
% =T
;i I = 0 then exit

exponent {x)

entier(exponent (N)/2)

for i = step until o gg_
X = (/% + X)/?

if 1 > & then begin
exit ends

go to repest

take value

of paramster
round (RT)
I = NONgense
if B> 0 then
Pegin outmut spaces; go to @ end;
U= M; exit

unuaed

relative addresses

R =-":

.
.
-
- g

’";'

?!

Qs Re=

pass 6 description of sqrt
identifier
pass 6 descripbion
identifier
count identifiers

of outsnp

end use of 8 -« ah0 names

G i




[ 1,9.65]

[intag exp, abs, enbier,

ha20

d e77=k=a70,e78=0
[integexplasarnt 68

a’ by

22

a3

Fabs] ate

annt™ chB
oM cho
hv ra*?
Tl eh3
arnf cho
ns  (ckf)
e g
cln -
hh ra'?
arnf crl
g f
mikf  esb
arn  ¢h8
s rad

P

N

e&tiar}%?: s ran

signla3s

outehar Jal

Oa

bl &

8" Qs
are

8.0

s a0

108 rat?

o 51
amf (c36)
e §c&6)
arnt (036)
Tkt -0
hh a1 0
arnf (c36)
arnf ol
arnf clo
hh ra’ 0
arnf (e36)
ck -0
fohid 0
gm ez
ck -0
hv Téi.f‘ﬁ
qa

[writecrJadspm 1023

i |

[§=T Bog Kol §oF
DY

.8

Loabhe
t entier:

& sign;

xﬁ subohe

outer] a7z

e

g’ . i}é«)? e,

g 6‘)'
am TR
grn ch3
= 6;5

4 -
5

<

d'

v

991 97.9+4e0 .* 9+a2,.20+33,
qq! 97, 9+4e0,” 9+a3,20+92 ,30
907198, 9+le0 . o+alt .20+02,30

1 9+86.20+0 ,39

[track number and

el

tlef

o)
om
ce,
SC

A
14,

hv

t" -
191 99, HHhe(.” O+a’ 20431 ,30

Q

Y IR

XN Y BTN

R s s e e e

EY RN

e nes s are s

YRR

B N T IR T T T TN

Vie xve e

e N

[Ty

TS

RN

STE s e oy

o8 tes g be

EETINYY

£

TA e ame \as tam aag vt

s

. oubeher, writecr, outcer, track Ye0]

track relative for integerexm]

sign for exn
exp to E30

resulh =
more bite
if exp €0

regaultis= ‘/
store expopent pes

aexit

take last bit of

last bit=0

rty Mr=number

xponent

resulti=resulixargumnent

argumenti=argument 4 2
next bit in exponent

outchars

varameter

minch char: Mi= nonsense

UVi= }M: 4if charscter = T then
oubpubsumi= oubwabtsum - A3

goto exit:
not used

selact tvpewriter:

.

write CAR FET: output sums= M;

S: Ri= nonsens

wanch CAR

relative addre

—

pass 6 descrivtior

identifier

pess 6 descripbion

identifier

pess 6 descripeion

jdentifier
pass 6 des

identifier

pass 6 descripbion

identifier

jdentifier

count identif

and use of a -~ a?20

@

pass 6 descripbic

of entier

of sien

of outehar

of writecr

of outer

names

M- outvut sumg




MEntrv to algol from HP. Only

when placed on htrack 28

evant

i.e, ch0 defined to * on fronmt page ]

a7, h2, a2
d4 =8, a2 =

{1
\ .
vk (s) +
it (xv') .
b e nt 4 ,
iz ()
bs -t
b2: po D= .
bs »

s8Yv RF07
sy*éﬁzblk],
vy 7 .
vk 0O \

af: hv ral
hv  ral
vk (»*v)
vie (D)

d =lrkA5

b T aflaztoft ] .
Mvlgg Tinit transl trecik]

o
vk
1k
it
hv
ar
hv

*
-~

hh

vl

hen ret-lo:

wmh
hs
hv

- hegin
deFine tuffer ' and uffer 2-

number of tracks to bhe sumened and
init transl track (set by TTA when 96 > 0):

EEIN

o ﬂ”@@@ﬁn”@ sums: CAmm@mt from track given by

: vh lﬁwﬁ?ﬂ?@lﬁﬂ in Q@llf 1 mumber of

..

b2 } tracks - given &3 &dd!@m@ in celll s+ 1.
dr+d? Track 38 is skivped during suwmmation:
sh73
3{*&5—
="
gt ; exit:

sum error or KUt writecr; write char{<REDD)

Y]

)
R
p

S

1o avs oy

wvrite text

: (if R 4 0 then 4«
; else 4oy
[6] ;1 write text (4< ATGOY);
ZL.EL] ‘

0 :  write char {(4{BTACK>):
yi= *7: comment remove HP-lock;
go to basic inpubt on track O

vy

[Ty

test sum: if R % 0 Y KC then
go to sum error or KU

el go to initialize translator on track el
i g2 58

S
%,{
P TS

: define entry point from track O

rh=-L0 from track O3 resbore this track:

sum (treck 0);

Re= = R:

Sﬁﬁ‘(ﬁT&nﬁl&tQ? treacks from 3 c¢h’ and r@s¢)‘

go to test sumy

-
2

®

®

J

ra’ =10
rab-40;

[CTEN

. end Entry to algel from HP:

+
o)

D
T
o
+3
.
0

o
=

2
E
=
m-l

f}

3
1
=t
2
5
Paal
F%'
o
o
]
{.J
/JO
§

>




’ r‘o’ Q&x 3

array Aj

£}

integey
array As

O

Funetbions

=length of arrav.

reglion.

X

and the

The code for
as followsse

Contents of the

Boolean parh
e,

nospace

to drunm
integer address
Tixed plece
lower Limit

brray A is wyitbten upe
v from drums. The standerd inbeg
First free location on the drum (caleulated as drum place=tracknoxiO+trackrel),
is assigned a new value.

The value of the procedures is the chenge of drum plsce, which is

stack aft

Other variables ares

Standard procedures to drum and Trom drum.

integer procedure to drum(A);

procedure from drum{A);

n the drum by to drum and read from the drum
r dyum place, which is the address of the

Succesive calls of to drum will pack the arrave tightly upon the drmum.

An alarm will be given if drum place takes on & value outside a restricted
The restricted region is the entire drum, while reading from the drum,
space between top of standardprocedures and the translated program,
while writing upon the drum.

During writing upon the drum the
stored in ¢93 as endtrack:? with unit

hitherto smallest value of drum place is
in position Q.

—

o drum and from drum occupies two tracks and conbains a
normal blockentry, which reserves space For 6 local variables, which are naped

v hlockentrvs

vorking leocation
endrel
endtrack
begrel
bhegbrack
value of functlion =
block information

corresponds to final value of drum place

corresponds to initial value of drum place

~length of array

, Ldbetrue
, T Betbrue
, Ml Ae=true
,contents of hé
Jcontents
Lcontents

current address in array
c address

of Dbt | L




112.10.65]

| track >ev, to drum, rrom drum, treck |

b 120

a4
[word 23 is loaded by the translstor loading

bilb=p1h-by, Db1Y=bib~by
k= eyv, 1=y
1=eBy

qq 147.9+5e0,19 +52, 29t
L %o drum;

qo 147.9+45e0,19+  1,25+32, 291
qq 148, 9+5eU, 19+014, 294111, 59
g 148.9+5eu. iy+D 15, 29+ Y1, 291

q 1‘46.9+edu.29-e79.29+7b,.59.':|
drum place;
eT1=5eT1

eY2=2e72| ed9=]

d bilu=bev e26=beu
[wo drumJ
by arén r Vv 1A
[trom drum] sm = ITA
hs ¢5 v gq 1016.29+ci-1
hh (e84 ) , Ps 12
arnt’ cby , tkr =29
gr pet X IzZC
din 1rbl A 7 RV
gr p-2 , em  p=3
arn p) , 88 rb4
arn  p-1
b4: sr U X -1 I''B
hh c55 LTB
din rpl , Tl 50
gr  p-k ; &m p-5
8rn p-2 , ¢k -1
pm  (suckb7) DXV NTA
m  e97 DX
gm  p-1 ¢k -1
mt Twi A NLA
sr  p-li ,  hv rb13
er  p-1
hh chHy Ny
ern  p-U4 , ¢k -1
122) ¢ lpm ev8 Ix|
ck -1 . mt r
gm Jo R 5 o P-1
hh 55 L
it (p-1) , bs (cy2)
ern  p.1 , 88 c92
b1%: hh c55 LT
srn (rb4)
nK1 39 ,  grr p-1
hs ce 9. b1v,29
b1 g b, 39
Q%
QL
liyn]  olb: Lyn cébo v
[cher] b15: arn  cuy
nkt 9 , hv c1)

iyn,

We Be e Me We WE We Mo Ve Ve Me Ve Ws We Ve We e s s e ‘e W Me Be e We We Mo Ve Ve W We Ve U W e s Ve e e we Ve e

We We We We we e s Ve we Vs

e ws we s s

cher |

comment te drum is rererenced by
glierdrum ss trackrelative Uj
To drum:= true; go to entry

to drum:= tealse;

entry: blocxentry(o )iocals

blocklevel: (1);
M:=drum place
parti:=nospsce:=1aLse;

calculate begtrack and begrel,

Ri=crrayldentiiier;

M:= drumplsce-length;

it drum place-length < U then &atlarm;

calculate endtrack snd endrel;

11 To drum then
begin

il begtrack > iirst track

v endtreck < eyd
Then &lsrm;

il min drum plscedendtreck:2 then
misi drum plsce:=endtreck:?

else
i1 begtreck>top drum
then slsrm;

drum plsce:= drum place
goto track blU;

unused

unused

R:i= input; go to P;
R:= character

P: Ri:= R; ex1t
nov used

administration ]

reiavive addresses

pass 6 word 1or to drum
identitier
pess 6 word
identiiier
pass 6 word
identitier
Puss b word
identirier
pass b6 word

for iyn

ifor chsr
1or

count identifilers

~ length;

for from drum

drum pisce




b3
bo:

b5h:

b12:
b:
b7

s

€

b2

L15.10.65]
ltrack oeu, wo

vk (p-2)

arr cby gri  cby
ps (chb) | PS sy
pmn s DX

K - , ST cYs
psn cb7 LT
gs b’ 178
gxrn p3 Tk 10
ga rb8 , &arn p=3
ca M , hv rbb
arn p-2 | ca (p-4)
hv rbb

Pv  roit |, hs rb
ps.  pe5 T Y

vk (p-2) t I

Ps U | &Irn  pe2
ca (p-4) , hv b
sk (rog) V. -uu  NTA
Lk (rbo) v -uu

hv  xb3 | ps (pb)
it sl , Pv rbn
be sb7% | hs ro
vk cod | ps ph
ik co'( LZe
VK col , hh o'/
gs roZ | ps U

&k (rof) , ern rb3
sr 1 D

st p-3 |, g& rbY
ps (p-5) , vk (p-2)
Qg v LA
pm s|lzddress | V 1IRC
pm sltixed place] VIRC
gm (rb7) Vv MRC
gm (roy) MRC
ps Sw | | it 9_
be sl ,  hv rb12
psn U I1ZA
sk (rof) NTA
Ps Y y  hv sl

We e We Ve e W We W e Me e Ve Ve e s s Ve Ws WE We s Bs s Be Ve s ‘es ‘e Ve Ve Ve Ve Ve W e e Ve Me we we e

drum, irom drum, track 2]

i Lest used-4U < topprogram
then begin 1ixed place:=coy;
nospace:=true end else

rixed piece:=iast used-lu;

address:=part2(arreyidentirier)
i1 begrel=>9 then

goto 1ulltracks;

11 begtrack=endtrack then

g010o last ireck;

lower limit:=U; move first part;
begrel:=59;

counting: beglrack:=peglraCK-|;
Iulivracks: 1if begtrack=endtrack
then goOwO lesyu treck;
address:=:ddress-40;

if to drum then write else res:d;

lower Limit:=endrel+i;

it endrel < 2y then move lest pert;
11 nospeacenpert then

restore runnivg system;

g0Tto exit tunction;

procedure move;

read track to rixed place;

1or s:=begrel step 1 until

lower Limit do

i1 to drum then

SIACK| Tixed place+s J:=STACK|address+s |
else
STACK|eddress+s J: =5wACK| 11xed piace+s J;

part:=true;

1f to drum then write 1rom Iixed place;
return;

end use 01 b - b2u




liv.1wv,0%]

=, pPm o1uZ2d

=, Vy write

R:=R+ appetite+l

UV :=nonsense

M: =parameter

exit ir no more parameters

stack parameter counting and medium
gety parameter
sTOre output sum select medium-
velue Ol parameter

long text on drum or nonsense
short text

i1 peremeter = nonsense then go o next

get text 1rom drum

nexvt word

chsracter counter :=u;

next charscter

Tinished

test 10r CR

output character

count characters

nextv word

next character

restore Iree track space ir used
restore output sum

restore by

R:=parameter counting and medium
move

return intrormstion

gOTO Test I0r more parsmeters
unused

pess b word 1or outtext
identirier

pess 6 word ror writetext
identirier

count identiiiers

louttext, writetext, track Teu |
[outtext ) arn Y , hh
lwrite vext) ern cyu , Ttk U
ck =1u . bs (cuo)
ar (cl47) D 1
pm cls , &m cof
pm sl , ca v
vk V] , hv cib
gr sl MRA
VK U hs c22
ps (cuo) | pm 1023
gm cbl , ud sl
pmn (c%) X Ia
gt rH v Ny
cl bl ,  hvoorn
CK -1v , 88 I
CK v , ST cl?
hv ri7 L7
vk (r2) , Ps U
1E DY , Pbs 8=V
vk oy T -1
os sl , hv ra2
axrn sbuchy , CL 20
t2h e “2 D LA
&r 10 D LB
ST o) , kb
ge rs e
vK cou y hnorp
cs Z it
sy v | cin -0
bt U t  ~8U
Ps sl , hv retv
hh  r'f . Pbs (cuo)
1k cob7 N1A
pm  cbo , ud sl
gm 1u2% , ud  coy
arn sl , ba  chY
pm  (cub) IRC
gm (cuo) © 1 MRC
nh  r-%
Qg
b k=e9u' i=u
d i=ety
qatyo.y+(eu, 19+ 0,29
L outtext;
GolY5. Y+fev. tyr 1.2y
writetext;
efi1=2e(i, e(2=2e(2 eby=1

We Ve We We Ve e e Me e Ve e VP Ve e Ve Ve Ve Ve Ve e M Ve Ve Ve Ve We We N N We We e We e e e e e e s ee e e s e e e e




L15.10.63)

o aly4
d ef5 = k-e' (U, eTb=u
lexp]
ait2: ps (cub) , pm sl
hs c22
enni(c) |, sr1  rav
hh rai NT
arnt (c? )X
ge ral , mn r&s
8d: tlL v T 5
ge rab , ol (U
od -
sr 120 DX
gm c37 , mkn c57
Pm sou DX
mK rsb |, gr echh
er coo , earn ref
mg reog X
m<a o co( . sc cbd
er S4 X
mLa  reb ,  dL b
4y nkl V) T 1
ay: grr cs( |, ps (cuo)
g1: hv cbl |, erinlcoo)
hvn raiv X Ly
Pps 9 , hhed)
1
T8V sHu. 1Yol
m
83: go 5.5F12.(+H. 1oL o,
af: v.Hiy U 584 45
ab: u. 14l U9y 511 28

8O U.UID 020 TUH 23U
ab: u. (Ul TUb 181 1065
qq
q4
|writechar |
all: ps (cho) , pm si
hs ce2
arni{c) | Tkl =29
m v’ ;ud cyv
CK -1, g8 ril
sy vy , ud coy
gn 123, pm cu4d
glvu: gm c37
Ps (cso) | hv cHl
gt1=:11-612
K=eYv ) =U
i=eny
go, 19 +e75. 19492, 91
L exp;

writecnsr;

e{lﬂZe(a' e'{2=|e{2I eJI=1

o §o o it

(q 198.9+0eu. 1+ 1. 29+92.

lexp, writechar, track ceu]

Ed
5 ltreck no., track reiatvive 1or exp|

Ri= abs(x) - 11 xin(2)
take argument

RYM := x/1n(2)
vy := entier(RuyM)

i=p - 3fux(exz + ¢ X 2ZAY)

R := p/q¢/sqrt(2)

R 1= RxZalyt+t )
Uv := explx)
retur:n; lasrge:

e W e e we Wr We We We WE We Ve Ve M We Ve Ve ue Mr we We We e

it R then go 1o slarm

19415, 23+9. 2 (+4, 51+10, 55+14, 39
5/ uxe

5/ 4xp

o/ 4xc

sqrv(2)/e

nvi used

not used

s e e s e s

[62°W W R

peremeter
R:= round(psremetcer )
save Ooutvput sum;

Type chear; select punch
restore output sum; M:=
set UV: Uv:= M;

exit

e We Ve e wr Ve Br e Ve

reistive address

pess O word 1or exp
identirier

H
3
3
H
H
o S
s ldentvirier
3 count ldentiiliers
H
H

end & - a&i4 nsmes

.
2’
.
2’
.
2
[3
3’

it abs(x) > 51t x in(2) then go to Large

1l R<v then begin exp:=v; go w exit end;

St x 1n(e)

Log vase2(e)/2

select Typewriter

nonesence

pEss © word Lol wriveoher




119, 1v.05]

foutscopy | Ps  (cuo) , bm si
hs cz2
ern r , hv ry
|writecopy } ps {cub) , pm sl
he 22
Pm u2s , ud  cyv
gm  coo | e coy
cK U , && ri
vyn oy T 1vib
gt rio
pm (c30) | pen cHf
hs 12l , g8 Ib
he rau ge I
PP v | Pw CHy
he coH |G 1dev 2yt
|..ext] nsn (oyy ) 1UA
& U , g8 cuy
CE y , hv rf
ncs p=1u , hvn r-5
arn - 4O . ce (cur)
gy (uby) | hvooreb
sy oV \' NZ
sy Ho
ge. cHf , Av res
gp r- ,  ncn petu
PP 1u , hv r-vu
os (¢ , 8y 50
pm  cod , can v
gm 12 ) ' ud coy
Pm cus , em o
ps (cuo) , hvooebl
pR 120 Pa  cuf
Lot -0 | L -by
cu Yo ;  hn r-2
Ca, ouv , hv o r->
Cu 05
ar 1 D
&r clf , an s
19
QG
o} K=eju, 1=u
4 1=euy
o 195 ypveu. iy + Y. M1
T outcopy;
gr, 199 . Yrveu. 1Y+, 29190, S
T wWritecopys;
d efi1=2e(1, e[2=2e[2) eBy=L
€

~
~L
N

Lloutcopy, writecopy, 1nput Track

Ve e Mo e Me Ve W wr e e Ve Ve Us Ve Me e Vs Wr Ve Ve W We Ve We W Ve Ve Wr WE We Ve M e N Ve Be Ne Vs e Ve Ve WP e Ve

e e W2 W

veu |

get purameter;
LYK DOOLI=LLUES

get pursmeter;
suve outpult sum; selent wrive

seLecty
input irom tepe {(Lnput)

perumever 5 Puram csse:=y
Test chulaclLer 1 Ls sel

TesLu churescter 2 1s setl
pi=vestcheructer 25 output cese:=u
cell beslic resd

peslc reed

11 R ¥ uvesicnerscter | uhen
pegin 11 tesicheracter 2 F 1V then
gOL0 next
eiLse outputl cneracuer
Lzeuding case
end;

vestcharactier 1:=p; 11 p F U Then
begin p:=iv; go w next end;
output must end in Lo;

1l -, Tryk bool tien

restore sum seLect 1®S
Uv.=nonsense

ex.Lvu

subroutine 10r unp&ck parameter

vest 1or Lo
vest ror UC
test 1or CR

nov usea
notv used

pass © word 10r Outcopy
i1dentiiier

pPuss O word IOr writecopy
i1dentirier

count identitiers

K
S




Lid.v.05 ]

Llnputl
o &lv
linput] e: srn  (c&y) DX 1
Ps {cuo) , hv ro
Ps {(cuo) v 1
pm s IR, (0
arn  (s) D -t LZA
gm s X MRo
hv c15 1LZA
&ern sl y em sl
hn rig X LA
ge co ;v
ce U ,  hvn ru
&Y (cs0) -
ge c% , tk Bu
sc cso , &r r-5
pm re2 | 88 cHf
ns cbH LGL 11e0.29+1
gm so1 | hv o r2i
ltypein) &l:pm ri7
| vypechear |
a2: hh ry
linone ] a%: pm rio , ud ci2
hhn  r«b ; Luo Tl
| inchar Jad4: pa r5 T cle
ns coH | Qa 12eu.29+i
nsn  (cyt) LUA
ab cHo , &e cly
nki1 Y , &rI coHf
nv Y , hs c22
hvn r-13 , &arn col
gr cod ; ud cwv
it (cuy) , ba co2
pa cuy , hhn s5
pm cbt , ud coy
it (co2) , ba cuy
gm cbd , hv ci2
he ce N (-1 1uey. 29+ 51
hv ci2
hs c2 [ 1VeU, 29+2
qc (cur) v
gp g2y , hv o si
GS
d ei=gles, e2=82-8, &’=zd-a, ch=cl.a
b k=e9u' 1=U
4 1=ety
QG 192.9+1veu, 1Y
L 1nput;
gg 190.9+10eu, 1Y+:1.29+ Y1. Y 1
1 typein;
Qg (LS. y+10eu, 1y+e2,.29+ Y. 99 I
T typechser;
gq tYU.Yriveu, 19+83,29+ Y1, 599 1
T 1none;
Qg 148, y+tvel, 1y+ek, 29+ 91.39 1
L in char;
d e(1=heT1, e72=1e72, eby=1
€
e

e e Ve s Wr Ve U We W We e Ve Ve Ve e s ‘s

e ‘ae

Ve e Ve e Ve We Ve M Ve ME we We Ve Ve VE Ve Ve W WE e e Ve Me We Ve Ve Ve Vs e e Ve Ve Ve We We Ve s ‘s

Typeiln, 1none, Uypechsr, lnchar, input track 2, 1Ueu |

appetite+l

s:=lastused
s:=Lastused:=Lastused+|
reyurn 1nIormatlion

count parameters

move return informstion

eX1T 11 no more parameLers
next psremeter, save couster
expression

simple verisble
errsy length

M:=return 1; =set number ol numbers
cell number resd

set return; govo number read
M:=return 2

(s=r-| or r-2) save sum and case
M:=return 3

St return 1rom 1n-or typechsar
cali basic read
casic read

set Uv

ex1tT or restore sum and case
expression in input; save
sum and cese

selLect ilype

case:=U; return irom save
restore sum and case

select input

ex1it

ex1t Irom number resd arter typein
[ v 11 [ ' ilnone
[ [ [ 11 [ lnput

ni=n + 1

save p, g0 1o number read

ot used

relative zddresses

pass O word 10r 1nput
ir1dentirier

pass b word 10r uypein
ldentiiier

pass O word 1or typechar
identiiler

pass & word 1or inone
identirier

pass © word ror in char
ldentirier

count identiiiers

end 8 « ailv names
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for In]

Py 1y 3

w
B ol TR DU

S o o8 o exit end;
e el 5 exp2 - l?~o +—?X?3ﬂo);
S O S SRSy
"o N 3 H err (2 L e -
3 Fﬁg : o é5 ; erri(2) /L + mmerue (>)/ )
5% , mkn 53 3 ~hl o=
Ol 3

]

ok

)

(@2
e

a8 ier 2
nkn 53V TA
=

b
e

3

mkn Bk by pan ;
ax ral X ;
rlkn H
nkf ,  orf 37 H

52 pe 16 51 3

8 JE (’) f oy ] 3

il .

- ?

£7:=0,000 847 0o ;s o7
-0.007 126 113 206 ;3 2lh
-0.0071 878 518 n8s 5 203
~0.005 635 527 LAse ;e[

20 ire 35&.9+57.75+F.99+4?§.70+31.3h+ﬂ.?0 : In(2)
X X = . e P b2 T
2l re 165,044,010 OATGO

e5ire 54410040 1040 1647 .00 (o)
- L T

eliier 0 % T10 :

- - ?

o * oy ~ R Tn=r -~ °

e3rm 37 by re? H
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;

;
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5

;
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;
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[26.2.65]

[Transiator Loeding Administration. Page 1]

Firgt free treck after translator proper
Reserve e86 tracks Between translator and output
Mumber of tracks used for translator

d efl=e1f
T eto=e8l+e 86
d e87=e8t-c6?

e

e we

[Universal Translatorparsmeters, Rest of track 3ell]

a4 imel H
elly qg e1n ;s CR counter, from starts Pirst track of vass !
41 g0 O, pp cbt 5 used tracks , first track of RS

t?j qga 0 ., pp el s dnf . - - - std. procs,

- ; HP entry: f merk = true, =, f mark = false;

[3] qaa O , op e24 5 dinf 2 - e - - passes

4] qa 820 , pp e8 s last track . - - - std, tahleés
:51 qq eP=e10, ps e ; available tracks , number of std. identifiers
_61 ga elo |, on e?20 s input track , last track for oubput

71 qq 8701 | qq - ;s output track , string no

r81 it 10T 5, vy 105+ .05 normal by . typewr by

r9] qq L VY s ; DASS no , error by

[107ag @1o=1 , bs O ; First track~! , pass inf: < 0 = false

; To Mtrue

[Th@ following sections, up to bubt not including initialize translator,
are only used immedistely after a SILIP»loading and are not output on
the compressed translator tape]

[Program for placing and moving translator)

d i=e89 ; first free after identifierlist

e?7: vk 1ell+e70 | sk e13=30 ; forward pass
vk Petlte70 |, sk 1e13 : backward pass
bs e%h ; if HP entry then
acn Pel MC ; set f mark on 2el:

printing and new line
endpass
running svatem 6

vk 3etl+e70 |, sk 165013
vk detl+e70 |, sk 124e13
vk cbl+e70+ |, sk cA7

d i=i-eb9

T wk e66+e70  , sk cB7-h0
vk cbhte70+3 |, sk ch7=80

running syshem 7
running syvstem 8

VIS R e I8 Me NS NOS ) s e

d - iml-e60
- be 70 , hh r7 move translator e70 tracks, e70°0
bs 1270 , hv r9 & 70=0
ps rh , p e8lteT0~1; e70<0
vk P , 1k e2s
vk peaT0 , sk els H
vp  p , hv s~ :
bs  pecTOH , hv a3 3
hy 13 , P cT0=2 ; eT70>0
bspmeBleaTO+3, hv 2 ;
PP PR , hs b :
can €96 , hv  r5 3 if HP entry then
vk 2leh? , 1k e?5 ; begin set on track 25 (std.procs.
vk 2del? it e8i=31c61-17 entry to algol from HP):
72 e?y , it ellh ; number of tracks to be summed,
pa el , sk e2% 3 init. transl. track end
4 imi=el9melomel o=eb9~e69 ; -
vk ; walt feor drun




[TIA. Pege 2]
[Generation of standard identifier tables]

b alt, 11l

—~

2, e2, 48

[This code builds up the tables as described in pass 2 from the list
stored in core from 20513,

This list holds for each identifier two or more words loaded during los-
ding of the standsrd procedures.

The format of the words (running index i list) is:

ilist: Pass 6 word for std identifier, ALl 42 bits.
12 Name of identifier in slip t representation, as
——— TBNY WOrds 8S NeCessary.
Tt is assumed thet none of the tebles will teke up more then 2 tracks,
The tables are formed totally in core before they are transferred to drum]

[Definitions of table area and initial values for indices]

d at=165e13;idecl for declf 0] ;s dec1f0:797;
_a:@ga 1e13; base for wuf long s buf long O :?‘9};
d a%= Y0e25; i buf short for tuf short[807  ; taf short[0:79];
T ali=a3-137; base for letter; s letter[0:156]
a‘ d5=e9t+1l; e9l= address of chain start l,istto} from m&m?

; @h = initial i long;
d d6=d3 ; i short, initial value;
q a7=20te13; i list for list[-1]; 1Mst[o'ea9~1];
T a8=14a2 ; i buf long for buf Lﬁnwgﬁﬁ};

MOther initial values:
ident count=aTt, short tracks=e20, long tracke=e88,
rirst table track =e8?]




[T14, Page 3]

initialize letter table:

c: pp 57 . pp p ;
grn pdd M ; for pi= 56 step -1 until 1 do
it pdd  , nt pdk ; pack(letter[p], 0, G,70,
bs  p-? ., bh ¢ ; 10, 19, m‘m&.ﬁeﬁmttar, 20, 39, 0);
pe 45 , hv al) 3 st= initial i long: go to count ident:
»8igg O t e0 ; Pirst track of std proes with unlt in pos 10
d i =1 «eho ; skip for CDC
8'1 H 5
bte pmn 47 X 1 Iec ; start ident: i listi= ilist + 7 ; idecli= idecl + 1:
sr 18 NA 3
d imi=e69 ; CDC: skip previous
D2: gr Al v = MAC ; vack(dec1[idecd], 0, M, list[ilist] - p12);
pa Do . omov6 ; caset= work:= O;
ate pon(1t) X s next char word:
cl 37 : i lista= 1 list + 1; Ri= 0;
ar 32 D T ; Mi= pits (0, 75, listld 1list]):
ar 16 D i ; pack(R, 0, =, pits(36, M, list[i list]);
ra b3 , hv 22 ; counti= 6; go to Tirst char;
e?: gr H , it =£0 ; g«f t char: work:= R;
bE bt 1 , hv a’ : space: counbi= count - 7;
: if count < O then go to next char word;
pm b7 ., cl <5 ; Mi= vpits(0, %3, charword); Ri= O
: peck(R, 0, =, hita(ﬁ%«, 39, charword));
bl ; first chars: Raddri= pi= bits(0, 5, R);
b7 : charwordz= M; if Raddr = 0 fh@n go to space;
17 ; if Raddr = <end textd them —
hvn 85 ; T vegin Ri= 03 mtwnw
a3 ; if Reddr = < then go “to 10
a3 : ¥ Raddr = <UC> Then W uc
' 0 5 TF Reddr = <O> then pi= 0;
27 ; iF Reddr = (¢ Then pi= 27;
> 26 ; TP Raddr = <a> then pi= 26;
he e O ? IFf »n > ke then pi= p ~ 105;
bs 1 vp P80 : IF p > 32 Then pi= n - 90;
bs n—-17 D Db IF > 7 t?}ﬁu pim D o~ 563
vHe pp p=t  , pp PH7 ;  Di= p + case + °7;
m pm o : Re= Q; Raddri= p; Mi= work
alsipm BH , hr s : finisi= LAl= true; exih;
a%: it 60 . pa hH ; e caset= 28; go to space;
hh e2 ; IC2 caser= 0; go to space;
; comment variables and constants:
IRt 3 work. no ,mark used for finisi= true;
a4 H char word
6739, ; 67, ,mark used for finisi= false:
88,10-1 1 0+e20 ,20+d6 , 3@«-'@7* %QMRQB A0 ; stad ident. inf.word

. ?
“track w1 IO+ short tracks ,20+first free ishort-s12 Wﬂ;




[TrA. Page 4]

ab: hsn ¢! e ; next identifiers:
arn pdl | ck 10 ; ZG:W 3; shorti= t; cell(start ident);
ca W11 arn(pt1) chort = 1 short - *; 1 buf shorti= i tuf short -
mOzar 46 D - IPA ?&xk(zﬁﬁ?@yp&? 2(1etter[p]),
Pigr =1 MPA : 0, 9, i @mmﬁ Im Im, 0): Ri= 0;
M2eit 45 b - ; pack(1at tter] p], i buf short);
phn pd ;
: next char: call(Heet shar);
a7 hs c2 : if Reddr = O then
hv a9 X 1% ; " begin Ri= B go to end ident end;
ck 10 , ml bA : RMs= RMxG7 + Raddr; finiss= £;
hv a7 X T : if BM < 2439 then word not full:
: begin Ri= RM: go to next char end;
Y13gm 48 v NZA if =7 short then storelong: T
3 h@ﬁ&ﬂ i Puf 1 longs= i baf long + *;
28: cl 19 XV A Tong[ 1 buf long]i= remain(RM, 2439);
: Ri= RH* %0; s1= s + 1; o to next char
ns s , hv a7 : &mm e
; store Tirst long: a8: 70:= 70 2; shorts= £
ck ~10 3 m&sk(buf @h@rﬁfl bmf mh@f%j O_ 9, 0, 10, 19, s,
pr (112) X MG 20, 39, remain(RM: 9{3@) ho, W, 70),
it s . pt (M2) RMz2 %’)@ if =, fini¥ then go to next char;
hv a7 TA ; T m—
202 nc O XV TZA end ident:

if short then try store short;

ar 52 DV begin RMi= R; if Reddr 4 0 then

5
5
; h@gxn Ri= O go to store Tfirst long end;

hvm a8 ; pack{buts h@@t[w wul short], 0, 39, RM,
H )J»Q. lL". '7}")

sr (P13) V1 WA end
3 elsa astore last of long:

: gm (M12) Vv MZC ;7 begin i buf longi= 1 buf long + 13 si=m s + 1;

: Tuf 1@%@[1 buf longli= R ++2439

ps s ; end;

21012

Pihebt o7t & -1 s count idents: ident counti= ident count - 1;
hv a6 ;  if ident count > O then go to next identifier:




altzom 9 ., gm 42 ; pack letter table in l@ng buf's
gs 42 ., op O : n&ek(tmm@ hmf[@] 9, s,
: ‘0, 9, 1ong tr&cks -
a'Pzpsn , op D : 20, "9, gh&xt tracks,
ar (pdlt) D . 30, 39, i short = 5°2);
ck 10 , ps 810 3 pr= O3
bs sl& , hh a2 : for i:= 7 step * until "4 do
Y Hegr 42 t M : TFor si= Q step 10 until 39 do
bs Eﬂﬁé , hv a'? : Eggin pi= 1 + 3 pack{long bmﬁme
g (v'%) MA, : s=0, s, bits(0, 9, l@tw@ft&bla[ml} end;:
a'Be ; tables to drums
Wihivk e8= £ : track:= track no of first table track = “:
b 7rsk de-d0 t 4O ; 12= =l0;
bt eog-" - : for ji= " step * until long tracks do
hv a'3 ; T Thegin tracki= track + ‘3 ii= i + D
it (b"“?) t 39 s to }"um(t?'&ck long au:{‘{ ]) f‘fﬁ%
bs (b"3) , hs eb : if i+ 39 < i long buf %h@n
hv , aq {e30) : - xm({(}ragvam o bigd, b + 0);
3 i= O;
athevk (0°6) £ 7 : for ji= ° sten * until short tracks do
sk d3 t  =lo : Thegin tracki= Lreck + ‘; i:= i = 10;
is (06) , vk se?9 ; to drum{track, short buf(top short - i));
sk A t  =lo : to drum(track + short tracks,
bt erg-" t = ; declf top decl - 107)
hv alk ; end
e H end” initialize tables.
b k=36, i=0 :  halgol to hjwlp
4 i=* :
h 21g01/e95.29+c66 5




[TTA page 6]
[Tnitielize translator. Track etl]

b k=ell+eT0, ah, b7

e

a: grn 10235 , vk 3e'l : initialize core: out of hjmlp;
to c&y@(@ﬁiﬂt track, place for print ﬁr&ck);

1k 16he*3 , pm  »b7 H
a’: : store[ Ji= jump to initialize translator:
h': grn *65e'3t -t M :
bs (rb‘; t "e*3? : clear marks on input output btuffers;
gm ., hv  ra’ :
a?s grne’3=-l1* £ 8 MA  :  set marks on bufferlimits:
a3 grn e 3% t 82 MC :
vk ‘et [ ud ra? 3 to core(forward, in out place);
A
1k e'3-39 , ud re3 H
ps (elt) , Pp @22 s pass 1 to core: tracki= first pass ' track -
alt vk s=1 ¢ ;  corei= pass place - 10
1k “6he*3 £ UQ ;  for pi= pass ' tracks step -~' until * do
PO ped ., bs 7D H begin tracki= track+’; coret= core +h0;
pa el ., hv ralt to core(track, core); CR counteri= end ;
; ready: to core (mess track, place for mess);
vk Be*d | 1k 12he3 tki= first text track;

vk 6e’l | grn "%3e'%; set no new line; mewa&ye(Lf WKC then {(
ot rb3 b eb2 NKA . algol
b rb3  t e59 KB ; | else if NKA then <
vt T3 t es8 NKU ; algol Kb
b3 ag =*  , hs 126e13 ; } else if NKB then {<
b3: hv r° , 10e63+10,.29; algol KA,
; b else 4<
H algol KC.
; j 8+2)
- 3 Qpegafianﬁl choice: IZi= false;

[initial values: imemp=iw=tmeosls =n=false |

ah: arn rb? , ud Bel byi= typewr by; char:= read & char;
ly rb2 , ca 57[1i] if char={i> then pass infi= IZt= true;
pbn 10elt t
ca 4ofal |, hv eo3
ca, %9{ 1 . pan rhl

BTy

if char=<a> then go to init transl;
if char=<{v> then pi= ILéi= true:
char=<{w> Then wi= 1= True:
char=<{t> then ti= Lli= true;
chaer=<{o> then o= LZ:= true; g

ca 22 ptn rhl
ca %th1 , pAn rbo
ca 38 01 , phn rb=
ea 35011, pan rbé

‘BB 2% \se s Me \1a ms as e

if char=<1> then li= IZ1= true;
ca 37 n] . vtn el if char=<{m> kh@n ne= IZe= true:

v rab 7 if 7 then gg t@ aperational ch@ic@;

: set the choices: nermal byt= normal by -
s nt L b 1,5 : (if-,» then bith else 0)-(if-,w then bithH else0);
arn(8el) D :  error hyi= if n then n@*m&wmhv else
ck 10 , ab 9@* ; combined (normal by, typewr by);
gt Gelt | ppt O+ 240 U 5: set initial indicator for pess
b5t pp PR L9, po P LF s line print:= 1; ignore FOFFi= o;
bo: pi p=".2 , vy (Bell) :  type input = t; Dbyi= normal by:
hv e’ :+ go to start nass g
b7s hv 293 s Jume bo init transl;

e ; end initialize translator;




[ T o L

ormation of checksums |

==
=
0

i

b a5, b2, 43 H

d d'=e25, d2=dt-4o : Define buffer ° and buffer 2

3 AR=ma8D=ch7+A +140 ; - address of drumplace when track b’ in 4’

T hv e s go to summebions

s aq 688,9+e95," 9+812,20; N algol words

gty 1 (b‘) , »p Mo ; ﬁkwc@duv@ sum; coment from track given by
vk (s) £ ; vk instruction in cellfs], number of tracks -*
it () |, vt B2 . given as address in call{s+*].

i nt & , 1k @*+a?2 Track 38 is skipped during summation:
is (Y . it sM73
bs ~=*1 . hv a3 3
»2¢ rp p~’ , ar p=" :
bs p ., hv =t 3
a3: bt (1) +t -~ ;
hh a° :
hh s? ; exit:
at vk c66 , hsn a” : sum (Lrack c66);

!
W

O
e s

vk eb6  , 1 @ modify sum with h algol word and set in cell 39

vk cb66 , ar b : on track c66;
se 30d” , sk 4’ H
vk 0 ., hsn ! ; sum (track 0);
qa 0 H
vk cb° ., hs &’ s 8dd sumk{fiygt 3* tracks of compiler)
aqg zg‘ , vk oh? ;
1k d° , vk c6” : set sum in drumplace
sc 43 TI0A :
18 A3=e80+cl6ts PTOA s if overflow then set bit 0 in last used and
pa dZ=ef0+ctOtR12L0A ;T start of program to correct for overflow;
sk 4 :
vk ef? , hsn a’ ; sum (up to first track after std procs );
aq e98=cHt =t vhe Qb
. 1k a* , vk 208~ : set sum in last cell of last track
sc 39 a* |, s & : of std procs;

vk e8| hsn a . sum(from first std table track to last pass track);
aqg e8l=aB' -, vk Ta'l ;

A af=ebHtebo, ah=ah+ab+eb0: ant= Xeb9 -

q imimalmal ol H skip previous *15xeb9 instructions

T vk eh” , hsn a’ : CDC summation
aq ef7-' | vk 7ot 3

d i=miteboteb9m2 :

-1k a4 , vk 7e’l s get sum in last word of last text track;
se 394 , sk at :

't hvy 9% s end sums? %ﬁ‘ﬁi initialize translator:

Information about

ﬁ“
b k=chbl4+e70, i=0 :
d i=as+ah+abtahtas .
T aq e97,9+e20 .1 0+ell 20=" ,20+208,%9~1 ,539 :  translater storing
ga ¢89,94+c29," M1 9,20+cRH, 309 :  to track b’
aq e'h,9 :
. :
=
b ke=ReQ+e TO+e0h, 1i=0 s word to to drum
d i=23 :
T pm e08 DX :
+ Stop for pessible reading of Kompud of opasses
: or Kompud of pass 2 through 8

e
s
5
s

@27 END TRANSLATOR, goto e27

ap e




[ %.3.6"]
[Pass 8. Page 0]

k=e*hte 70, 1=20%2"%, a70, bY0, d%3; start pass 8 block
e =1 3

comment variables

b
b: aqg 2c¢” ;3 Initial last used
bt qq ; instr
b3: ps (=) ; DS instr
b8 qq =~ P e’ %.10=" .30 : base
v 2eqq ' - : const

ba"", v0, d" : Move pass 7 cutput to first track;

bit array &on@[@:@ﬁ@}; comment 30 wordsx*2bhits

A %1042 - - - -
“plt holds used tracks .
hip! -  last track,*"
sl - available tracks,.'l

7o - output track.l]

d 4" =e25-80 ;
d bA=50d" ; holds i.' "
d bh=714" ;o= .k
d bP=73bl s = d.h
d dP=8p" ; initial value for buffer *

a'Osarn bl 3 boolean vprocedure move;
ga b9 |, tk "0 ; begin
clk =5, ga b8 ; mover= - donel jl;
bt arn -t 4t ; donel 37:= true ; comment true is g
b8: ck = : ends
. he &t 0 s
ar 52 D :
ns (b8) , ck s
gr {b9) , hr s2
a"*iarn bh ; procedure track;
ar 7ot | ar bl ; begin

sr Rblt NT ; tki= j+outputtrack:
ar Wbl | ck = if tk > lasttrack then

ga T : tki= tk-available.
vk =" . hh s ; end:

ahs gg "0 : comment constant for counting:

an0 s Start vpass 82 move htracks:

a’ s arn( el)D : comment these instructions shift the
ck =4 gr b : values of used tracks, lasttrack

available and outputtreck so that theyv

arn(Helt)D
are stored with unit in bit ! instead

“ae

ck = pr shl o
arn{7e4)D ; of bit Oy
ck =b | gr THh o
arn(lel)D ;
ck -, hph s
sr Hbd 7b! ;3 Ri= lasttrack-available-outputtrack
ar &oblh : 1f R € 0 then Ri= Rt+available;
hv a6 ; if R % 0 then
gr b2, 32 i= R;
St & 0 sten

s Y ; donel s false




F |
gt
i
o
o
n
{09
*
?‘5
w
S,
g
F¢+)
N
[—

; loopi:
aZ: hs a0 : if move then
hv  ah ; R

hs a** | 1 (bs) ; rack:  from drum(buffer’ )
a%: arpn hit ar b’ loovis

gr P seosbh s gi= d4d-(if 3+d > available then
g~ b N : evailable else 0);
arn bt ar *bM ;1 if 5 < ugsedtracks then
hs a*? " 3 mﬁégin T
B then
o 42 it (v ), : n pi= buffer’;
pa b5, gr DO ; buffert i= buffer?; buffer’:= n;
hs a* | 1r (»s) . track; from drum (buffer’);

to drum (buffer?); go to loop]
end

s

ali; hs a't | sk (by)

R L N Y

aht arn db | ar b Q1= 1= i+
gr b3 , gr bt ; if i < used tracks then
sr “ph ;B0 to loopi
ab: hv a? T ; %@W% O H
e ; end move tracks
; inditialize pass 8@
i to core(last track, first output buffer);
3 Input track:=
s used tracks + first track - “
H avalilable:= available+
H last track:= output track := last track + ’:

: ga 7el | ck “0 ;  track base:= last track-’;
ac b8 , hs a9 call{next byte);
ac b7, it(b37) ;  stack refi= Aisplav+byte;
vt 7, ac b : initial last used:= stack ref + 2.
vt e'? 1t N :  adjust OUTADDRESS counting;
pa el +  4o° :  min free stack:= start free stack;
arn 48 MA 3 Al start stack 2= 7
arn el | ck 0 : convert relative track number to

11 =30 absolute for table words

"
o
n
Qu
.3

om 256 D LB : call In, call exp, and call Ainteg;
ac s'%* , 1 ° .
tk T, ac s

ac 8'? | arn7el |
tk 2 ac r - ti= textno x L -ny

Pp -5, ps &2% ;  set return (next):

tk =5 , ac YO weonsti= Firstword = * + (70 + textno):
vk O . piO : oldhalfi= setsi= false: oldAi= oldBi= 0,
he a3 : go to byvte read;




3]

Rettet 28,3ian.6

FI& g68

[&dd@Vuw and store: vrel:
2”1 hs 29
[add R and store]
a”: ac b* v o
Mstore: fixed instr:]
a‘: pm b*
hv ab0
hv ah’
ag v
hv 8k’
aq v
hv ah”
ni L8 V - ot
i 0 to- 35
arn  (b2) ck =0
ar ?
hl:  gr “Hhet %
oo o . hr  s?
Mot compatible:]
ah" s pp P v
hs ab
ab0: pp P v
i 2 V - %5
pm r
Tm bh*
gm  (p2) t -~
P w2 . hr s?
[m&yb& star@ps:]
ah: arn b3 ., ca (ph)
hr s’
[storeps: ]
ab: pi 8 V -2
pin 2 V - "6
arn (p2) . ck =0
ar b3 . Pp D
it -
gr  {p?)
hr s*
Mlert next byte:]
a7:s cl 0
[next bytes: ]
a9: arn (e) ‘
hs e?
hr s’

., page? |

narentorel:

THC

I
NRA ¢
NTB;
NGA 5
TPB;
W B
LPA ;
IHB;

A

.
5
5
5

. se

Tac,
MPC

BB e W e

g

NTRB

IHA
IQcC

2L

=
&

ME 2w e W3 N e e sew

IRA

NBE e MY New e s 36w e

e

e

e e

TA

2.

absaddr: with bvte]
call(nextbvte);

Rowe
e T

ingtri= instr + Ry PAt= newh; PHi= newB;
slkip;
Phs= newh; PBi= newB;
if oldhalf then
m%égin if newha LfA
- (oldh = A
PR = A
-, {(01dB = A
DA = ") then
begin if oldh = then PB 1= "
PR 2= 77 0ldhalf:= false:
word[wli= bits(0, 25, word[w]) +
instr; oldAis ﬁawA; 0ldBi= newB;
A!’W?:m PA; Blwli= PB;
ti= + + °; return ’
end;
if =, sets then ti= t+?
gﬁée call(storens)
@R&~
1f -, newhalf then ti= t + 2
@L&@ begin PA:= = 0; oldhalfi= true end;

&£‘-, “newhalf then oldhalfi= f&lm@’

w = *: oldfi= newhA; oldBi= newB;
word[ w]i= instr; Arw],« PA; Blw]s= PB;
raturn;

T ® oo
b

9, psinstr)

if bits (0, news then

rcturn,

ii oldhalf th@ﬁ

oldh= else 0ldA:i= o0ldBi= = O
setsi= false: oldhalfi= -, oldhalf,

Ra= (1f -, 0ldhalf then bits (0,29 wsydrw])
else "0) + psinstr; tei= t + "
if oldhalf then wi= w = s

.
=

word[wls= R; Alw]z= 01dA; Blwli= 01dB;
return;

shift previous bvbte to M from left;
Raddre= input;

returns




> .jan,

a0z

863hs
20
862

alt0:
a*n s
al2:

[maybechangetracks |

bs  (b5)
hv a'”
m b’
hv 8"
hr s
a4q
hv g
T s?
hr s?
[changetrack]
hs ab
99
hs a'n
ni 32
hs 8e?
aq -
hs 862
aq +
hs an?
srn Iy
g8, '8
tk =0
ac b' g
ac b8
sc b8
»a lo%
pa b0
hr s?
hs a'7
ar a»*
ar a2
gr  (b2)
D i
hr az"
hr s?
m -
g8 20
hr s’
gm  (b20)
hh a63
aq 1 %9
hs c?
hs ch?

t

v

< m

[
b

g <~

. T'B;

NC

NRA

NQA

LB

NA

N B;

IRR,

X,

3

35 3

3

pm bo ;

om b7

5

ac b6 ;

ac b33 :

ac h32 3

ar A0

po =16

16Ue* 3 :

"P%e" 3 ;

o LOC

NOB;

3

’ MPC;

LOA

it {s-")

IPB:

hv 20 3
TA

i

e B N1 we see ee

if -, newhalf V appetite + £ > " Vv
(newh = 0 A newRB = 0) then
go to change track:
if -, oldhalf Vv
{o1dr = * A

newB = ")V

(014B = * A

newA = *) then return;

if sets then call(storeps):
if changemode # % then
“call(takepoint )7
0ldhalf = false;: PAs= .
DRUMOUT s ' '

setnotlocal(stack *, -*):

setnotlocal(stack 2, *):

lengthi= -~length

firstword:= firstvord + length:

wOconsti= wlconst + length;

constli= constO + length; wli= wQ + length;
lastword:= lastword + length:

relbaset= relbase + length; trackbaseis

"trackbase - '3 ti= =-numberofwordsxlt -~ ‘.,

wi= wl; weconstants= wlconsbtant:

if changemode 3 then return:

call(usestack *):

Ri= R + (if changemode =
else hscl2);

wi= w = '3 word[w]i= R;

Alw]s= PA; Blw]i= PB; t:i= th:

-

then hsc?

if changemode = 2 then return to(next):
return;

procedure setnotlocal(i, sten);

value i, step:

absn: if Afi] 4 * then

begin EE&};m 3 1= 1 + step; go to ab3h
end

o




r) 018N, 6%]
: [Pass 8, page ]

[ Lookupconstants |

a'ls pm b2 TRC; PCi:= Cconst;
it (b'0) ,  pt PP 5 unbili= wconstg
b 9: na ' t TDZet R 3 constaddrit= const
222 gi - D ;s FCcongti= PC:
pa. b45 t 49 : lasttesti= false; more: constaddri=
abl:b** s pm - X o IRC; constaddr ‘M“Wm?% Clconstaddr];
H2': bs (x) & - ; if constaddr > until then begin if
h35: hh r =1 , hr s* : Tasttest then return elu@&?tﬂ to nextlist end;
sr S ; Ri= word[constaddr] - const;
hv abh NZ ; if R % O then go to more:
gi T’ . arn h22 H if P 4 Ceonst then go to more
ne - .  hv a6l ; Teturntolconstin);:
ab%h: hr a30 na b3 H nextlist: lasttesti= trues
b9 vt H2* t 6%e'3 ; until:= lastword;
it (v2) “pa b ; constaddri= w;
hv abl ; g0 to more:
d d9= abH = b35 ; define value for lasttest false
[takepoint *:]
a's: pm (b6) DXV - : Raddri= stack "= stack * + '
[takepoint 23] ; skip;
a'6: pm  (b7) DX - : Raddr:i= stack 2:= stack 2 = *;
ga. b3 ; stackaddr:= Raddr:
arn (b2?) D : Ri= 0: p&ck(ﬁ, ‘0, "9, w):
ck -0 ar b8 : Ri= R + base
aq v TRA: @tack[@tsckaddrl: R:
b23: gr - \ M ; Alstackaddrls= O:
er  (¥53) B 5 B stackeddr]i= if 0ldhalf then * else O;
. b 3: it ar* t - ; freestacki= freestack - T
bs  (Pell) ; if freestack < minfreestack then
bt (2el) + -1 : bepin minfreestack:= minfreestack - °;
hr 57 ] qa  e38 ; if minfreestack < 0 then alarm(e38)
05 T , hv  eh : %ﬁé} returng ‘
rt&kest&ck ‘]
ar7: (v6) XV TRC; Ri= stack[stack *1; PCi= Clstack *1;
[take stack 2z ; skip;
a*8: pm  (b7) XV THC; Ri= steck[stack 2]; PC:= C[stack 21;
lunstack *1] : skip;
2193 gg  (6) V - : stack * = stack " - ';
Fun%t&ck 22 ] s skip;
a20: qa  (v»7) * s stack 2:= stack 2 + "
aa  (b'3) t 4 s freestack:= freestack +
hr s* s reburn;




[ 3.2.604]

[Pass 8, page ©)

[initializereturn: ]

a?": qq , TS a2t

[next:] :

a22: pun  (e?) X ¢ ;

hs e? TA,

ga bRk ;

[byteread: ]

a'31p2le pmn 123 X a2 ;

ga T .ogt vk

bi el t s ;

gr b MPC 4

»na, b* R wt L ;

ga. bt ;

aq v NRB;

hs  ab - TTA

bh: bs " 5

hs a’0 3

pm (pPL) IR,

hh b NPB;

arn b’ . ck =0 5

ga L2646 ;

pmn (b28) XV NPA ;

tk "0 . ar w26

b hh: gr Lol \ hv -7 3

261 qq =1 o :
[vithoperand: ]

82%: pon  (e?) x - :

' hs a? TA

za r :

vmn = X a2 :

gt R, my gtk

h'Hh: ac bt . hv - :

d'lt qqg .0+ "0 - Fg .

fconstantoperands ]

a?ls hsn a9 ¥

hs a7

hs a7

hs a7

cl ~30

er b2

arn  b'2 , sT

V8, b’ v cho

sr are

hv 829

srn a7 . hy
A'5: qq t 786
a*he gq -1 t 256
a*7: qg r

Y

NP3 \sm NP2 saa Nae ee e

cae Naa cae

e

v e

comment this instruction will ensure
that the first return which does not
a call always will goto next;

matceh

byteat= Input;

Ri= table[byte]; actionz= bits( 0, *9, R);
changemodet= bits(0, *, R); destroysi=
bit(2, R) = °; newhalf:= bit(3, R) = “;
instrai= bits (20, 39, R);

newA:= bit(4, R); newBi= bit(s,

. R);
appetitet= bits(6, 9, R);

b

if sets A destrove then call(st@yeps);

if t + appetite > O then
call{mavbechangetrack);
PC:= Ctable[ byte];

&ﬁ PB + 0 then
begin if PE= 0 then instri=
&uxiliaryt&bl@[bits350,39_imstr)} else

begin pack(instr,0,9,bits (30,30, instr));
vack{instr, 20, 30, 0) end;
end ; mmm
gotolabel(zction);

.o
&=

QQ@r&nﬁt&hlﬁgimput?;
overandsction:s= (bits 10, "9  R):.
vack(R, "0, *9, 0):

instri= instr + R:
gotolabel(operandaction);

M:= 0; call{nextbyte);
call(leftshiftbyte );
call{leftshiftbvte):
call{leftshiftbvte);

shif't read in constant right to R;
consti= Ry Aconsti= Q: Boonsbi= 1:
if const = 7,0 then
“pack(instr, 0,76, addrof )
else if const % -" then

g0 tgmﬁﬁacmmst;
Ri= ~bit 28; go to addRandstore;




blts

- 4;&5&6’!}

[sreloperands |

P

8251 paf -’ D
hs a9
se Hit
hs ah
o] ? nxv
m % DY
ac b5 .
hs at(
np ="
nm r
hs a?t
m Dl X
ga b3 .
hr g1
[condgoto * ]
a26: omn 47 h4ls
[Panﬁ oto 23]
a27: pmn A8 X
[. C m}d{twi‘ 02 .‘
a28: hv a%%
ar a*”
gr b2
[usacan&t&nt:1
a”29: hs a’l '
pm h n¥
ac b5 ,
hs a'0
pp Pl
oM v 2
b0 gm  ‘62e'3 %
it @Yy,
rcnn&tlﬂ*]
8502 hs a3
arn b'? .
ga  {(12) .
[uncondgoto *:]
a3t: pumn (VA) X
[uncondgotos: ]
a32: hv a3l
[1localgotos ]
a33%: ck 0
bi6: ar *2le’’s D
ga L .
ac b
hv 230
a*8: qq  b.2s

258 8, page 6

Lp—|

%%

[PYSRCT Y]

NPA

=
&

[EY A

bs

=
&

A

=
&

3
-

ne

“m

L N

e e e

cre can e e Mo

T

if PB =

news = display: is
call{nextbyte);
newsi= news - Baddr:
1f sets then calllmavbestoreps):
appetites= appetite +
(1F newhalf then " else %),
if t + appetite S0 then
call(m&vb@eh@ngﬁtrack)
if gets then ti= £ - 7:
setsi= false:
callfaddbyteandstore);
vack(psinstr, 0, O, news);
sebsi= true;
return; o

comnent €
i

Ri= stack[stack < 1: ®e= Clstack *1;

k;p~
stack[stack 2]; PC:= C[stack 2];
if PA = O then go to localgoto;
consti= R + hbc?
Ceonsti= IC:

call(lookupconstant);
const not int appetiter=
if t + appetite >0

then call(maybechangetrack);
Tr= bl

weonshi= weonst + 7
word[ weonst]i= const; Clwli=
consteddri= weconsb;

Ceons >t~:

call(store);
pack(wordlw], 0, 9,
returns

constaddr - W);

R:= stack[stack *1; PCz= Clstack * s
if PA = 1 then go to nonlocalgoto:

constaddr:= bits("0, "9, R) +
firstword;

then
instri= ins

go to consting

e+ (hh - hv):

used later:

appetitet+l




[ ’ O . 936?)]

[Pass 8, page 7]

[n@ﬁiaa&lg@taz]

a3l: ar a*- ; consti= R + hsc?:
ar b2 MEC: Cconsti= PC;
hs a*h ; call(lookupconstant);
D b2 IMC; notthere: instri= const;
gn b’ MPC; Apew:= Aconst: Rnaw.m Beonst;
j2lii} 8 DX ITB: newhalfi= false
g8, b . bs  (bn) ; te=t + L:TTFOm “"f‘?“ petite + + > 0 then
hs a'0 : L{mﬁv§@Phaﬁaetr&Lk)
hv a3 : go to store;
[end blocks |
235 hs a36 : call(endproc);
Y D , pm T ; ti=t - 2: comment for right halfword:
hr 51 TRA; oldhalfi= true; return;
[end proc: |
a36s hs a9 ; call(nextbyte); stack *:= stack * + 7.
gr (&) t - M stack[stack “l:= R; Clstack - J:= 0:
hs b3 ; call(ch@wkpree stack);
hv a= 3 g0 to store;
[ releasefors]
a37: hs 810 : call{unstack *);
[if:]
a%f: hs a20 : call{unstack 2);
. hv a20 : go to unstack 2;
lendelses]
8%0: hs a'6 ; eall(takepoint 2);
hv a'6 : go to takepoint 2:

[bypass abs:]
alo: is  (v7) , arn s1
hv a3p IC

R:= stack[stack 2 +
PCi:= Clstack 2 + 1

"1
]
-

)

H
c to uncondgoto;

[E TR

alt* s is (b?) . arn s ; Re= st&ck{@t&ck 2 + ‘];
hv 228 IXC; BCi= Clstack 2 + *]; go to condgoto;

[goto bypass:]
a42s hs al8 call{take stack 2)

hv a32 ; 89 to uncondgoto;

-
tH




[7.9.65]

[Pass 8, page 8]

[ programpoint? ]

al'3: hs a'7 ;
aq v :
[return informations: )

altls hs a' 8 ;

[end local notsame tracks ]
v a7 IPA;
ac b MPC

da?7: hv a’ ;

a'?:

[callstandardprocs: endcallstandard:

alt: hs a9 :
ck e . ac Lol 3
[localswitch: ]
altb: hs a9 :
ck -0 \ hv a2 :
[b@gcall:]
al7: hs a9 :
ck “0 . hv a2 5
3
[enddo: ]
ali8: hs a’ ;
hv alt :
[anﬁsin&l&&@;]
alo: hs a3 ;
hs a6 %
e (red) . ova (1) 3
hv 29 ;

call(takestack *):
skip

call(takestack 2);
PA:= "3

instri= instr + R;
go to store;

standardproc:
call{nextbyte);
pack{instr, 30, 39, Raddr);

call(nextbyte);
Reounti= Raddr; goto sddRandstore;

call{nextbvte ):
pack(R, "0, "9, Raddr); vack(R, 2. & a):

ggﬁgtﬁddBaﬁﬁsﬁgre;

c&l&(a&dbyta&ndator@);
go to takepoint?;

calllstore);

c&ll%t&k@@@imt2);
pack(stackl stack 2], 0, 9.
«§r@vi@ms&uttr&ck};

lsimpleblock O deazvibadin%t&mkb&ackﬁz]

' 7eah0: pa H2s v ! 5

work *:= stackref; skipj

Fsimple: describedinstacks: endeall: )

4.

ah't na Wes :
hs a9 3
va b’ t c’ H
sc ! :
hs 89 H

hW2ne ar -’ D :
ck =0 . hv a7 :

[end local:

8703 hs a’ 8 ;
hv a'? LPA
ck “Q ., oud v6
ga Lol . pm A%0 3
gac:? b vV ae8 TEB
B azt v :
ca. () . hr a3
gm b ;
hs a3 :
at (p2) . it (o)
% (v?) . hr s’ :

work *i= O3
call(nextbyte);
pack(instr, 0, 9, display - Raddr);

call{nextbyte):
Q&QK(R, 0, "9, work * + Raddr):
pack(R, O, 9, 2): go to addRandstore;

call(takestack ~ ):
if PA = * then goto endlocal notsametrack;
TOnstaddri= pits{ 0.7 9,R) + £irstword;

if PB=" then begin if w=constaddr then

begin byvhei= d28; comment endlocal as
Te Ltvord; return § Jb};ftezx@a@,) end

else instri:= endlocal hh end
e i

else instri= end local hv

caillstore);

@&ﬂx(w@yd{wﬂn ~0. -0, constaddr - W)3

returns




(o, jan.63]

[Pass B, pege 9]

Mbeslocals ]

2: pmn (16) X ; Ri= ﬂt&ck{ﬁta@k ‘};
hs 210 ; callfunstack *):
ck 10 . 80 h* ; pack{instr, 30,
arn bl , st 5
hs a0 : call(nextbyte);

ck -0 ae »? pack(instr, "0, “0, display ~ Baddr):
hv a? go to store;

-
‘e

Mnde axmilt s |

ax?s he a9 : call nmxﬁbyﬁ@);

ga. h28 ; peck(mkfs, 0, 9, Raddr);
hs 22?2 s call n@xﬁ);
acn ht M 3 newAi= newBi= (g
arn 128 . sr b’ : wmr@iw}zm word {»1 instr + mkfs;
ac  (b2) , hv a3 ; go to store;
b28s mkf St :

[tk *3] -
abu' bs P56, hv a3 : if t +5 <0 then go to store;
»y ! hr st 3 Y returng

ot
e
i

{p&r&m@mnﬁt&mt:]
afhz pan b2 X 3 Jt= 3; Mi= Q
notfinished: call(nextbyte);

It

~ed

ab6: hs a9 :
ck 10 ; Ri= Raddr:
h27: bt -~ t - : j:m J Ty Af > =" then
cl =0 , hv 866 H & ineh hlf?“iﬁh coMil+goco-noefinished @ﬂdN
. - el 20 . hv  a? : @hlit read in constant left to R,
; #o to addRandstore;

855§ h 820 : call{unstack 2);
hs a'6 ; call{takepoint 9);
e, w2l 5 az : bytes= **l: comment bypass abs-:

hr 2" % : return to(byvteread)




% 0380

M-z x Ak]

MPass 8, page 10]

[takeforiabels |
ah7s arn 3" mm d20 : Mi= hse? + sst;mkfstaw 27:

ar (b7 ¥

ar ar R WFB: consti= if PR = o thon hv% else hhs:

o w2, is  (b7) . enddotrack:= bits(D, O, stack| stack?-’1)-
arn s’ ) ga  b29 :

wh a6, ar (b7 - pack{const 0, 0, relpart(stack[stack 21)

tk 10 ga 12 . celpart(stacklstack < 1); Ri= bit 20;

e 20) ., ar d4*a 5 if *”&Ckﬂﬁ“f(@f&uk(\t&Ck 27) = trs 2

ne 0O . gmn v'? ; “Tetack[stack 2 - * 1) then begin cons

hs 220 TPA: Ri= 0 end; call(unstack - 5y, T

ne (veo) hv  ah7 : if end ddotrack 4 0 then go to single dog

na B2k vV ood- 17 ; byte 1= if R % 0 then gmp byvte

pa w2l ¥V a4l else if

ag (woh) & ¢ TPB; clse

acn b2 MPC; Cconsti=

hs a'3 + call (Nr”?}

na, wPh ot 46 : bytes= pm v el cons st

hr a' 3 : V@turnt@(ayt”,%&d),

9t qa s , :

d20: hv = :

Msingledos:]
ab7: ac H? MPC: Cconsti= PC; consti= const

: m vi2 o, arn (v7) : Mi= const: Ri=m %t&akfst&uk

it (me6) na HAG ; oncurrenttrackss= Al stack 91 me

hh 868 VA - firs twww& iz -, oncurrent tr

arn (p29) D - . nddotrack = ° =

ca ("0ek) it (el : @fﬁﬁ@%?éa}.m enddotrack =
b20: vk -1 ., arn (b7) ; number of tracks: selecttrack(enddotrack);

nt (8 . 1% (vF0) ; enddobase:= enddobase -~ length;

it (v30) . pa B3 :  drumto{enddobase); selecttrack(enddotrack);
a68h: vk (p29) ., gt PR  ; end:
b30: gm - t - MPC umﬁmrandd@n&%e + relpart(stack[stack 21)]:=
b3*: sk Ei - TA camwt§ Ceconst 1= POy

3 3
hv a9 s if -, oncurrentirack then t@&yum(@mddwhﬁﬁe);
:+ go to nextbvie:




[}

[Pass 8. Page

[

2h8ths a'!
arn tel

hs el
arn (p2)
ck 10
arn (v?2)
ck <10
pm (b2)
vk ©
vk D
arn 2el
¢ln ="0

mk d%?
Xil"f et p)

gm  2eln
lyn =*

v (Bel)
hv ab9
na ‘e8

s
kY
Leed

.t

ud

ud
hs
ud
hs
ud
1k
gm
gt
nkf
srf
DM
sk
ud

“re e

AL P I L IR TR T

TS s Nss sse We s M08 Nk nes W

end pass 8:
call{change track);
if pass inf then

L line print (used tracks)
print{relative start address
print (start track);
end;
re= last track of translated program;
word on track , ﬁ]; startword:
word on track t ]:= initial drumplace:=
float (pedOm )5
pack (word on ty&cggp,Z],
0,9,initial last used,
10,79, firet track of std vrocs,

20,39,0);
if TKA then tynechar;

)

if -, test cubput then goto end translation;

pass no 1= Qs




3 DOLIGE® ot

20le's, hs eby . pi= pass place - *:

,00e60+10,29; m@sgﬁge§¢<fram,y@&é@f§g 84+2):
, vk 88 3 to core{comp Lo core track, track ml&ce);
. ud  8el : hyve= type wr by
., lyn b : read a chars
WKR H if = test oubtput then goto end translation:
. heal3+els comp to core(n) ident: (8Y error:
, hv 33ePs (in comp to core);
. call (output translated program);
ab9s Cud ‘el . end translation:
vk b ., 1k 0 s initialize core O to 5;
vk D5 Cud 6Geld 3 to core(RS 5, last RS place);
gp 0O . x 67 ; set addr(I0) to:(last track of translated progr):
vk , hv ¢23 ; go to start run;
f
d32: ko ; comment constants for
d33s : : compubation of initiasl drumplace;




[Pass 8. page "2, Tables ]

S

[Pass 8 uses 3 tables:

1, Auxiliary table (047 =~ "6d"). This table is referenced from the input
table and contains those instructions which require more bits than are
available in the input table, s=see below,

Operand table (1d2 - 732). This table is referenced by action 823 (with
operand), which will read in another byte. This bvte gives access to a word
in the operand table., This word , cleared in bits 10-'9 , will be added to
the instruction and vpass 8 will proceed to the action address given in

bits 10=19 of the word,.

Tnput table (10d2 -~ *3332), The format and other treatment of the instruction
corresponding teo each input bybe value is given in this table as follows:

N
»

‘N
.

Track link and s-preservation

0.2 Normal link
1.2 - - , destroys s
2.2 Parameter link
3,2 - -, destroys s
b2 Normal link, but instruction is suppressed
5ol - - - - - - , destroys s
6.2 Link is suppressed (unconditional jump)
T2 = = - - - , destroys s
Instruction Format and marks
. 0.5 Pull word, no marks
1.5 - - , £ (=b) mark
2.5 - ~ . comma (=a) mark
3.5 - - , comma and f (=c) mark
b,5 Half = , f indifferent
55 - - , T merk
H = - . no-=f mark
Appetite

Rits 6~9 supply the appetite which controls the test for transition to
2. nev track,

Formation of non-zero bits of instruction

Marks on Bits of
table~word final instruction are taken from
§§ No=f 0= 9 are cleared
20=-39 20«30 of tahle-word
%ﬁ | f and comma ~ 0-9 30-39 of table-word
10-19 are cleared
20=29 20=29 of table~vord

A0=39 are cleared

. . no=comms 0=%9 address given in bits 30«30
which refer to auxiliary table

Action
Bits 10~19 of the tablevword give the address of actlon-program to be p@rf@rmﬂd]




[7.9.65]

[Pass 8. vage *%, Tables 2]

[Auxiliary table Tnput byte  Produced by
d':s mt ¢33 . 04 0 |
arn 512 D NZ s 1l 20 -
arn (c36) , hs 18 ; 23 25 goto computed
M , hs c22 s BdY 55 formal
srf ¢35 V NT 5 kao 56 :
tkf -29 , nkf 39 s BA =8 T
om , hs 26 ; 647 59 index call
om , hs ¢38 5 Ta 60 switeh call
qo - ., hv  s? ; 83 124 array declaration
arn ck6 , ck =0 5 od? 125 - - , take last used
aa . hs ¢”0 : 10ar 128 - - . reserve space
hs c10 , aq eTh+eT7?.29; 174" 103 call In
hs ¢10 ., o0q e76+e75.29; 247 122 call exv
hen c9 , qa e78+e77.20; *3d 130 call Ainteg
d%0s ps  (c84) , hh s s 1 han internal end local
d3*: ps (cB) |, hv s s 5d” internal end local
s 4, hh  c5& 3 16a” internal initial byte
[ Operand table Bvte valne Addressing|
4 a=j-’
qa relt+i, qq  a2h ; a2 * constant ovperand
b37: ga  ~° , aq a’ [ 2a2 2 abs addr, addresspart is
- changed to stackreference
by start pass 8]
aq D . qa @ ; 342 3 » rel
aa (p) , aa 2’ ; haz b (v rel)
ag s , aa B2 ; Hd2 ) s rel
aa (e36) , ca a3 ; 642 6 (UA)
ga ¢37 . qn a3 s 7A2 7 uv
74 t 32 ; 832 not used
yAs} t 942 ; Gaz not used
[ Input
[Tnput table byte generates Tnput produced by
aaf 5 4 a% + d*.,20: ‘0 mt c%% LT 4
mhf L,e4% , gg a3 +c33,20; 1 mt c33 (£) << 2D
Q. 2.2+ JHER % a3 ; "2 gaf b blind in type wroc
hvf 6,240,547 | gq a% +ct2,29; '3 hv c'? (f) end UV expr
tkf 5.5+4 , qq a3 +095.29; 'k tkf -29 round
P 6.2+0,5+7 | qa a3 +e13,29; ‘¢ hv ¢'3 (f)~end~RF=egpr
Hefm0, ktmant Ty QQm=al~tc’ 1,295 6 hv cjm Of) end R= expr
WP 6.2+0 547 . ga a3 +¢'5.29; 77 hv c¢'5 (£) end addr expr
ab & DY a% : *8ab N0 DI -, (not)
srf 6.5+ , ag a3 +c34.29; “0 sr c3m <> %
agf 5t a3 +jd* .29; 20 arn 5'? D N in equal
arnf- (5.5+), qq a3 +c36.29; 2* arnf(c36) value rounded
srf .5+l ag a3 +e7!.29; 22 srf T’ entier
nkf 5.5+ | qa a3 + 39,29; 23 nkf 39 float
hhf 7.2+L,5+7 . gq a3 +¢'6,29; 2L hh 6 (f) goto non local
QA 1 242,545 b a3 +2d1.,29; 25 arn{e36), hs ¢*8 goto compute
hvf 7.2+4 547 . ga a3 + ¢3.29; 26 hv c3 (f) goto local
pmf L,5+3 . qo 83 +e36.29; 27 pm ¢36 (£) clear UA
gef 1,248,547 | qa a3 +c36.29; 28 gs  c36 {f) end addr exnr
ann 5 R 4 a?% : 29 ammf {op abs
srn 5,640 4 823 ; 30 srnf {op> - D
ar e L a2% . 3 grf Low until "+ array
mk Sahtlt g 8273 : 32 mkf  <opd x until Ar ar
ah I alr? . 3% ab o (r) ~
mh I I a3 - 3 b () Vv




[Rettet 28,jan.63]

[Tnput table,

mh S

ar 5. sy +

ak 55+ 4
snn I 43
ann b, n+3
arm UL
arn Fabbll &

or Lo rall g

ar 6.5
21 3t

M “ i

gm G531

vs *.9$L.)+Z t

or BESassat
BCnN a +

ar 1R h
arn % t

am 5 t

is (n.5+6 )%

mk (i sl )
qaf .22 5 b
aqarf TebHE g
arf TLAHQ D ag
aqf 3455t
gar 242545 b
gaf 242 5 g
grf Buott | ag
arf o f'yéw)i aq
gmf b,e+3 | ag
gl b.5+3 |, aq
pmf (M.5+3), aqq
ar6:

o b 543 4

Shi 4 RS s
grp 6ot
grp Ratl ¢
L

gmp N

ag - b.s ot
hap 6mfwh,5+7 +

70 6.2+ 7t
ynf M543 | ag
tkf 6.5+0 , qq
hhf 2,243 .55 | g
ag 2 e B
hsf 2,243 5 aq
hvf 6,242,549 | qq
Qa P.2+2.0E 4

all6+c20,29;
ass r

all7+ ¢5,29;
&54'5»%»\::23* 2 Q[

alts [

[Pass 8. Tables, page 3|
[ Input

continued Thyvbte generstes Input produced by}

apR : 35 mb Lop» X =

a?3 : 36 srf <or» - C>D> = % unbil

a3 ; 37 dkf  <op> /e T

a3 : 38 snn <o (r) =

823 3 39 amn Lo (£) %

ar? s Lo arnf <op> array arithm expr

82% s M oarn Lop> boolean exnr

823 « W2 grf  <lop> value rounded ri=

ar3 s U3 gr <op t=  arrav

al3 ; B ogrn o Y =0

2273 s e om ?) array =

a?23 : U6 gm %F} array = clea:

223 : N7 s o) () zoto local vn%@ nonlocsl
a3 TA s U8 grf o> VIA until, counled to kO
a?% MA  : ho acn <or> MA until, coupled to 148
823 M : L0 grf <op> M Lexprdsthen

aP3 M : B ogrn Lo M Ostep

al?3 M 1 52 gm Loy M <variahledsten

a23 : 53 isf (Com>) in 3rd, lth..subscript
a3 s wlomkr (Co>) in 2nd subscript
a23+3d1 ,29; 5 pm <op> , hs 22 formal.

a3 +4d" .29; "6 srf c3- V  NT in int.divide

2% +c35,29: K7 arf ¢ ot in int.divide, two instr
a% +ndt ,29; 58 tkf ~20 | nkf 39 in int.divide

af?3+6d" ,29; 16 pm {op> , hs ¢26 indexcall

a23+7d"1 ,29; 60 pm <op> , hs ¢38 switcheall

a3 +chl,?9: A grf  crl in Aint

a3 +ch68,29; 62 grf  ch8 in Aint

a3 +chl.29: 63 gnm enl () in Aint

a% +c68.79; 6 gm  c68 gf') in Aint

a% +c36,29; 65 pm (c36) ) in take value unrounded
229 ; 66 pm rlreladdr> (£) internal in take forlabel
a’ : 67 sy <by () trykende, -slut etc

al ;3 68 or  wihy> clear R

a’ ; 69 grf Kby clear RF

at s 70 gm  plby> () clear, internal take forl,
a53 s 7" mkf s<by> 3rd, U4th... subscript
al8 [ 72 ns »op (r) enddo

takepoint? ]
altg [ 7% zq end single do
takepoint? and -actual ty&gk}
a? +c68.29; 74 lyn  ch8 (£) 1vm
ash + 1,29 75 tk ¢ then while

never as last word on 2 ty&ck]

hhf 20 , aqq <o local switch <by>

qq <bvh> Lo+ hy3> L Gy L20+<Cby > W29
paramconst <by!><hy2>(hy3> <hyl> ]

hsf cv , g9a <by> .29 heg Q&ll(bg)
hvy  ¢?2' , qq <rel>+{trackd

endeall Nt%nd%rd (track><lrel> ]
qaq , aa <rel+Chrack> 20

param standard <track><{rel>]




[Pass &, Tables, page 4]
[ Input
[Tnyut t&u le, continued Tyvte
s (2.2+3,5+5), ps sah” r&
Qa P 2+R,.54 1S an0 [ &
vs (P.2+2,5+5), pm san’ res
aq  2.2+2,5+5 , pm &80 ran
ps (6.242.5+0), psnsar’ re
nkf E").LB"*"‘J . da asi + 9.99“’ {06
hsnf #2*‘9-.&"4"{“ . 44 8')“!"”)"*“ C9~29E 87
hsf 1,242,545 | qa  als+er0,29] 88
hef * 242,545 |, qq  aln+et 29[ 89

nhf 6.2+ 547 a6+ c6.29 0

hhf 6,240,547 , gq a36+ c7.20[ o
hsf 1,2 45, ag &35+ cB8.29] o2

hsf 2,242,545 |, ag  as2+ ch,29 o3
ag  *.2 t 239 ; ot
aa 1.2 t a'6 3 95
aq  *.2 + a’n : 9P
aq .72 t att 5 97
qa 1.2 t a‘n ; 98
agq " e? t a'h 3 90
Qa t a38 : 100
qq t as’7 ; 07
aq 1.2 t alt $7 0P
QU P L2HR ek 1 23+11d" 29703
hv 7.2+ 5+0 £ a6 ;7 0b
hv 1 5ot 827 I ;05
hv r € ot a?27 NT 706
hv r 5 % a”7 T ;107
hv v o4 a?7 L. ;708
hv v 5t a”?7 i 1709
hv r T 826 NI ;70
hv 16,240 J5+7 & a3’ P
hv r 5ot sl TR .10
hv »4 240 5+7 al? é"B
423

hv v6 2+l 5T % allo ; 4k
QQ 2242 btk b all? oo

generates Input produced by ]
nsf(&mﬁp1m<b106k>) pef s{rel>
varam simple <block>Lrel>]
qqf displ=<block> , psfstackref+irel>
p&r&m‘simblﬁ blockd <block><rel> ]
ps (displ=<block>) m s<rel>

param des crib@é in stack <block><rel>]
qq displ-<block> | pm stackref+{ral>
y&r&m degeribed in %%&ck blockD <b1opk><c@1>7

s (displ=<block>) , psnsirel>
end call <hlock><{rel>]
nkf 9 floataddr  (lyn)
hsn 9 , qq {rel>+{track> .20
cell standard no param {track>{rel>]
hs ¢'0 , qo <rel>+{trackd .20
call standerd * param <{track>d{rel>]
hs ¢t |, aq {rel>+<{track> 29
call stendard ° Rparam <{track><rel> ]
hh cb (£) end proc <appetited

aet<appatite>in‘staakﬂ]
hh 7 (f) end typeproc <appetite>
setlappetitedin stack’ |
, hs ¢8 (f) end block <{appetite>
set<appetitedin stack? ]

hs b g displ-~<hlock>+appet, fromstack’ .29
begin local <block>]

(takepoint?, takepoint?) end else

(takepoint?) bypasslabel

(takaﬂﬁzmt*) labeldecl

(takepoint’ ) bhegexpr

(takepoint’ ) hegnroc

(takepoint®) dolabel

(unstack?, unstack?) if

(unstack?, unstack?, unstack” )  release for

(takepoint?) forlabel

he ¢’'0 , qq e74+e72.729 %we&l

{goto nexttop 2) else

{goto top? IT) then

Zg@tﬁ top? NT) < then >then

(goto top? ILT) < then >then

(goto top? IZ) I then

(goto top?2 NZ) then

(goto top’ NT) while.., untile..

(zoto ton”)

(goto nexttop 2 IM) while..do  unbil..do

(goto top?,unstack?) goto bypass

(gmtg nextton 2) For . .do internal: else

qq 0. qa reltopn’+tracktop’ L29+Btop’
p?@ﬂ?&m§@£Rt}




table, continued

1Q P22 b .

af 2.5

oA
}A 6

oA

hyte

7

Lo 2t MA
B, o+ a’ W
+Q |, qq a70+ce2t 2ol R

Il 10

ag t any s 20
arnf Luetll | ag aB +eh3 205020
qal 7 L2422 . h 8 R4 294722
aq t ahf ;7 P%
qaf 5,242 ,5+0 t a3 +8d" ,29;°2h
t
ar =D 8275
gr =~ M a23

aal " (20 Gt
ps D1 L2+ 53 & a
qqf " J242,.m45 4 8%+ 531,20
4292

hhf =)
qqf 6,242 ,.5+0 +

K‘:.'.
o)
n)
\\\N
*
o)
pol]
:
®
nY
9

o~
*
Lo

a5+ o8l 20
a2

o
o

Jt te Wty LNl
T m:‘?, Q;:”:{?*Ql ”““{1?
RN

formation for general
o e Yoma TO

O

8 drumblo

ePP=et me” o’

' Qma?ll (Ote® 8.1 0+e?22 ,36+e22 75

PE

aR+ 64t L20;

"
o

-
7
=

N
DA

—

st
sSTart

5

-

genarates

aa . ag reltop+tracktop? .2 GHB

unstack?
(see algorithms)
arnf cl3
hs c'
(endpass8)
qgq -~ hv s?
arn clé , ck =0
lopr D

r {op> M

q <owr , hs c¢5
s plhy>
s <9,

(c8L)
Lop>
hhest

ne*?

. used by else ("0b)
. used bv take Forlabel ('20)

- - —

- end lecal
stack 7

stack 2

stack

and siip

h4+20Re

qq e76+e7s 20

aq e78+e77.79

Ty —!

farlabel

reltol +tracktop? L2 0+Bhop2 1

end locall

e

return informs
take forlabel
take nonsense
f’!\f' eal

endpass

array

take last used {(arrey)
array

store arrav ideptifier
reserve Space (&ryay
end Proc

/§imteg

internal end local
e

Y
/




|2

Ijeiaiaiaioalaia

120

d39=3

M-a]

[+0a]

["sa]

boe
[ 8a]
“oal
[20al
r?‘al
rﬁga]

273,
o li.&

cThsarn

oy
2 m

Ky 03
;3

o

()

it

hv
Pm
am
hy

M27. dec, " 065 ]

Fpass 7]

k =e'h+e70, i=205e" %, 230, b30, c90, 470
" T=1i

[The following are output byte values ]
a*0=70 rcia&r]‘

a°%=69 [clear RF],
d° 6=772
d" o=
A9P=l

Fp
% end @X?]-
5 pml

rel]_

s rel],

?5arabs adr],

= 20 [take for label]

[ The following

raddraas].

9 [proc;]

a9

a** =27 [om UAT, d"?=68 [clear R]
a k= [constant], ar 5=7

d* 7=40 rarnfl, 3 8=l rafn]
az0=47 [vs], a2 =28 fgs UAT
d42%= 7 lend address exgr],d?hm7b Mtk 1

@?6m?ﬁ8{&bs adrl, aAr7=5 Is rél}
d%0=2 [abs adr], a3* =640 operand descr, |

d5%=7% | end single do}, ABhe=72 rend do]

d37="7"take nonsense|, d38="23[end pass |
inmut byte values ]

A%6=9 [5td*prae,ne y&r&m@tars]

6.9+79," 9=e 82,19 : operand for take value

ag a*s ot 0 ;3 used in get next work
qq ; bvte ”

aq ; byte 2

qa 52 768 ; operand Vin UA

qa “ 2 89% : operand Vin UV

qq 2h6 : used in get next w

aqa 610 £ 768 : operand Ain UA

qq t 28 ;

aq ! t 296 5 2.0

[auxiliary stack] ;

qq as o, ; constant term address
aq ;5 rumming lower bound
aq ars : running ceefficient ?
qq ; constant term {may be value)
qag a's s length address

qq. : length (mey be value)
ag, ars o ; running coefficient
qq t 2n6 ;7.0

qq ; work table

aq : 3

qa ars s length position

qa ars ; arrav address

aq as ; dope address

hs ek s error print on

agq ., Qa ekl ; overflow

hv 222 , hv  22a 3 initiil alue for cell O

(e”)
e
20
as8

c?

ag
(=)
Vo
2hg,
C

ch®

[?

g4 a
t * M
bs 39elh

MA

fﬂamt?ai interpreter, The program instructions &9
instrootions to & word., The instructions are i

the following seyuence:
8 .

Qo 0

P

PASS 7]

; start pass 7T:

H initial stack referencei= input;
3 pi= bottom of operand stack;

; output (endpass );

; call (input );

H prepare return to nexb; )
H inltialise ope and stack;

H

H

; caell Qi= Jump to error print

H on overflow;

3 goto blockstack:

it in the actionsstack, *
n general interpreted in

o stackbottom, a-marked




. 5 3
Two special enbtries may change this sequence.
Skip: The first following actlen bybe in the same word 1s skipped,
executed, ALl following ac-

.

Next skip: The first following acticn byte is
tiong in the same word are ignored.

The actionwords may be stacked in two ways. An inputbyte causing & look-
up in the input control table and & storing of the table word in the
stackbottom, This is the entrv nextin. Actionwords a stacked explicitly
in some actions.

The instructions may be interpreted in three ways. They are distinguished
in the tebles by using & b-, c—- or d- name as base address and in the
notes by using full underlining, no underlining or partial underlining.




Form

henane
Ce=name
d=nane

5&%§§% instruction will
tion mumber (e,g.

Value

~PhE ho T

0 to =
== 1o =257

from the operand stack,

Formats in operand stack,

-
5]
e

l.J }_l- %—l. ;
533
= =5 W

fen

ferde

s

n
abs
local
hlock
in UV
in UA
in UA
take value
constant

Pl <z

. class
bits LO-l1

Storing of
operand 1=

Action

Output (256 + b-named)

Call action at address ¢ + <{c-named

Call output instruction (512 + <(d-name>)
output the top operand followed by the instruce
5'? + <d-name>). Finally the top operand is released

kind operandbyte part 2 part 3

0=2  3mQ 10=19 20~29

100 O 0 0

00 0 0 0

O 349 rel addr 0

10 o rel addr 0

010 2.9 blockno blockQmre 1

00 3,0 blockno Nerel

000 5.9 blockno smrel

00 7.7 (0) 0

00 6,12 (0) 0

07T 6.2 (0) 0

000 6.9 last used s-rel
" bits 0=39 contain

the value
H R constant clear no clear
T 00 t 0*

class
iTo T IE:

R

R

no clear
no clear
clear or
clear or
clear or
clear
clear
clear

no clear
constant

no clear
no clear
no clear

a complete operand is in the notes described in this way:
<kind> <part 2> <part 3>,<{classd;]




ddress of curr actword]

a
C

b : pon d° XV TTA
[a

22 pm “8a V

hv a% 17

ga  h? . el 0
gr (b*)

aq \ W7
go (p*) ¢ - MA

srn(b?)  LZA

W21 pmn O DXV 286 DA
lcurrént actionbyte]
(b2} 5 ¢

hv a3 T
e’ he oo
pm (b2 D 2:6
hs e3 X
c27:omn v XV
arn a2 \'
p  p-’
hr s° T4
pan h' 2 t a2 NC
hr s* Nt
gt r2
P 256 DX
h3: ns 0O ck 8 0O
[w’b@ge ‘ 1 -
sc bR . hro s’
a3: omn(b’) X et MA

c?: arnfe") V- TI0A

hv b* TZA
hs e? TA
ga b , s a’

b:  wmn O Xt oa* ITA
rc&f*@ﬁf inputbyvte |
hv a2 IRC

c%e pa (b))  , hh a-

clis hhn a* T7A

EYRESTS

R I

NTe ame Aee e

TS e e we we e

ary

e e s

~ae

“aa aw s

e

prepare return bto next;

next: if current actionword

0 then

goto next actionword;

after nexting

current action byvte=

part’ (current actionword);
shift current actionwvord * byte;
if current actionword = O

ad@ T
N address

ess of curr actword 4 hotbom
of curyr aoﬁwax@

addr of curr actword -

. T
1f next sk

ip then curr
1 current actionbyte > 0
sWitch to action [cuvw%mt ac

ent sctionwordi=0;

5

Tonbyte]:

1f current actionbvhbe > =256 +then

Begin output{current
Zoto next end:

output instruchtion:

actionbvie & Pu =6 ):

call (output operand);

output (current actionbyte + 5°2);

release: if -, no release then
begin pi= p - “; if claSs[p+2] = clear

Vielass[p+' ] =

amd

cvmttmmyemwm

ss[p+ ] = RV no release then

gim s&t R

no relo&%%*“ false

not used:

return end:

if kind[p+ ] = Vlﬂﬁ‘w kzm&(ﬂ+ ﬁ AinW

tThen

releage work location in

tuarn;

naxt actionword:
if address of curr achword 4 hnftam th@%

Pegin address

address

n.fkﬁ&biﬁgg&yt 2{oper

rand] o+t 1)=wbase 17;

of curr actword
of curr &cﬁwgﬁ& - ’;

next skipi= false; zoto next end;

nextins

current actionvordses

actiontable[ input];
goto after nextin
are used in +, -, %, /

RC 1= marks:
comment merks
and operands

next skipt= false.

skipe p&rt‘(curr@nt actionvord)is 0

goto next:

next skip: next skipi= true: Wmtw next




ol oomm D ¥ A
hv a6 >’
th 2 T8
8102l 18 v TFRA
hv alt NTR
cl 8 TPA
a%: hs e3
cln =10 NTA
hs e3 wic
cln =10 \
alls tk 1
hv e?
afecl 30 K
ar a'h DX ITC
hs  e3
cln =10
hs =~
>In -0 , hv ah
b 2?1
cb: pm A2 TTA
TR used 1n7
a7: omm bh VoW
hr g
hs a6
hs e3
gm (h*2) MB
o 42 DV IPA
* pm 43 D
pa h'2? t 4z
hv e? X

LRSS ]

i

2
.

[EYSEN

e

Y Y R

eY N8 \re aaa ase

28 see o

B N T TR Y TV VO

[The work table consists of

n ig

if working location n is occupied,

clear R:

output operand:

if class [p] = constant then goto outconst;
T kind rh] = VinUWlkind ! ' = VinlUA

@mkfnﬂ F“T AinlJA then ﬂ&tw nut overand byte:
if kind [ p] = VinW ¥ Kind o1 = AinW then
output (Uﬁ?t 9) "mm
else begin output (vart 3);

Drepare oubtput of part P end nd;

if kind [»] = Vbloek then Toutput (part 2):
prepare output of operand byte:

out operand byhes

output (operand byte); return;

outconate

set constant operand byte:
output (part 2); output (part ° z2);
fgoto output remaining 3 bvtes:

R was used:= kind[R used in] = VinR;

if class[R used in] = R then
gg?i
call {(get next work);
output (v rel); Q§%y&nd[R used in]
Vin¥W, w rel, O, no clear;
if R was used then output (clear R)

else output (cTlear RF);
set R not used;
end: reburn;
8 single machine word. Bit 0 is always *. Bit
0 otherwise, The machine ine-

until first

struction nk with work table in the Beregister will shift R
free working location is in bit ‘.]

c7r pon b5 X : get next work:
ab: nk b3 ., ar LHha : scan work table for first free working loc;
b3tk O ., gr be 3 reserve work:
[wrell :
b*ﬂhzym(b*ﬁ) DY O : Radre= w rel:= v + whase 2;
[whase 2] - H
it (b"2) , vt a : Porm descr. OF working loc;
it (13) ., bs (W6) if minimum w > w rel then
bh: gqq 0O t - : minimam w o t= minimum v - 1
MminTmum w] :
M a ., hr 87 3 Mi= descr of working loc; return;




[vass 7,

c8: pa

¢z pa
™m
pa
jeiti]
nn
hs
hv

c'Qtarn

ne

hs

3
b

aq,
gm
hr

(

e W Y

vage 6]

b2 A* T=256

b2 a1 8=-256

p

b VvV 42 NC

w2) v TTA

Tt , hr s

a7 e

C‘|

ja ., ST Aa

o2 V a20-256N7

D , hr g7

Cﬂ

ar" DX

e3

256 DV

52 D

p’ M

v’ . 8D b2

S‘.

38 v

ha

D’ MA

! , hr s?

n X Tac

P_—!

=1 MaC

b12) V°© NC

b'2) 4 = NQC
e

D MAC

s?

-
3
b4

“se e o

se

Be wa s s

.

e aae s

Y 36 e e, e

Y

Y Y ]

Tee s

38 e ae e

we e

ton to RF release: current actionbvte:s= arnf:

skip next line:

top to R release: current actionbytei=

if class [p] = R then
begin set R not uged
el@e

call (clear R);
Q@Lg output instruction;

top to UA rele if kind [p]
beain unat&QE?lyeturn end;
current achtionbvte= ns-
call (output instruction):
output (gs UA),
returns

stack VinRF: Vins=
skip next line;
stack VinR: Vin:= VinR;

VinRF,

unstacks

arn:

return end

VinlJA ph@n

operand [p+ Ji= Vin, 0, 0, R:
pi= R used int= p + *; return;
stack VinUA: Ving= VinUA; skip next line:
stack VinllV: Vin:= VinUV;
operand [v+* ] = Vin, 0, 0,

Di= p + '3 returns
exchange: Ri= operand [pl;
M:= operand [p-'1;
operand [p-' 1:= R;
if class [p-'] = R then
Rused in:= R unsed in +

else if class [p] = R then

P

R used in:= R used in = 4;
operend [v]:=

M: return;

clear;




VLo ERoee

operend[ i |s= Van, wral 0, no clear;
pa (bQ) t a'6 ITA if addop then kind [i] : = AinW ;

m @' D output (gm

hs e3 X it= 1 = "3 goto next clear;

hv a8

gm (b9) MR

c'6ipa DO hv ¢'9 ;5 clear UAUV: blocklimits= O; goto clear;
c'7ipa BIQO OV s ; total clear: blocklimits= big: goto clear;
c*8tpa B0 1 =28 ; clear UA: blocklimit:= part 2 (operand anlﬂf)
c'9spm {(p*2) ITA ; clear:
hs a7 NC H clear R if used;
gr b9 H Li= D;
von P XV ITA ; get operand [pl;
a8: :
b9: pmn O Xt = ITA 5 next clear: if class [i] = noclear
[running index for clear] ; V class [1] = constant then
hv a8 LB 3 begin it= i - *; goto next clear end;
hr  s? NA ; if class [i] = R then return; -
gt b ;
b0t :
h'ths 0O t 0 ; if blocklimit < vart 2 (operand[i]) then
[blocklimit, blockno] : - - B
tk 2 v TrB 3 begin it= i - "5 goto next clear end:
hv a8 : if kind [i1 = Vinl TV“V kind [1i] = Tinua
hv a9 TTA : Vkind [1i] = AinUA then goto save UAUV;
hs a’ ; call {outout operand):
a'om 422 D ITA s oubtput save: addropi= f&Lwe;
a'2shs e3 b ; output {pm);
s c7 : output store instr: call (get next work);
hs e3 ; output (w rel);
3
H

.

e e

save UAUV: addrops= kind [1] = AinUA;

a9%: tk TTA ; if addrop then
hs e3% NTA ; begin output (operand byte[il);
hv at? NTA : goto output save end:
pm d** D : outmut (pmUA),
hv a'? H goto output store instr;
c?Q;pmn(@‘) X ; dnvut 22 byte 2:= input:
hs e?2 TA 3
ga 2a :
c?tspmfle’) X 1 ; inout “: byte "= input: return;
hs e?2 TA :

.

ga ‘a . hr s?

-




[8 PAsS 7]

c??2pmmfet) ¥ ° ; inout 4: output (input);
hs e2 TA :
hs e3 :
c23pmnfet) X ° : inout 33 output (input):
hs e? TA :
hs e3 3
c?hipmnfet) X ° : inout 23 output (input);
hs e2 TA :
hs e3 H
c25tpmnfe’) X ° : inout "1 outvut (input);
hs e2 TA :
hv e3 ; returns
c?63pm D X : prepare assign: if class [p] = R then
pa b2 V42 NC 3 set R not used else R
hv 2'3 N7, : if operand [v] 0 then goto assign var;
pa bt V = QL7 3 if operand [p] = O then assignkind := grn else
pa Dbl VARNORS ik ; if kind [pl = VinR then assignkind:i= sr else
pa bl N7 ; assignkindi= grf;
»p D~ . hr s° : pi= p = *; return:
aiZs:pa bl t 20 ; asslgn var: assignkindi= gm;
pa b2 t A22=25A : current actionbyte:= pmg
hv e® 3 goto oubtput instructiong

¢c28spm p=t X ; two operands: not used;
hv ¢8 NA : if class [p="1 = clear
re  a27 B : A kind [p="] = Vblock
hv c8 : then begin
PP D= : ni= p =
hs cf : call (top to RF release);
hs c¢c** ; call (stack VinRF); pi= p + ' end;
p D , hv 8 : goto top to RF release;
c?29tom D : to cell and RF:2
hv 6 NC ; if class [p] = R then goto clear R;
hs c6 ; call (clear R);
e b2 t 4t 7=-286 ; current schionbytei= arnf;
hvn ¢’ 178 : no releaset= true: goto output instruction;




[9 pass 7]

c30epm (p8) D : arrays:
gm p’ MC ; operand Ep+ }:m subcount, O, O, const:

-

rp ¥ s pi=op ot
pa b8 t - ; subcounti= -~

‘

c3ttarn “a ., ¢k 20 : operand? stackrel [p+‘]:m byte 21
if operand % variabls N operand % own then

qq v TRB :

gr p v MR : class Fy+‘] i= no clear else

gr v MA : class Lp+‘1:w clears

T ‘a KA 3 if byte ' = current blecknumber
b7: ca ~ \ MRA : A operand % own then

[Qur?gﬁﬁ blocknumber ]

aqn A\ ; kind o+t Ji= Viccal else

nan o' vV A2+ : if hyvke * = 0V operand = own then

pe. T V a26 17 : ¥ind o+ 1 = Vabs else

pa T £ a27 W ; xind [o#t 1= Volocks

it {2) , pt P ; blockno [v+ Ti= byte *:

pp T . hv o? : pi= p + *; gobe nexbing

c32:pmmfle’) X : procedures:

hs 2 TA ; it invut address then

nc a8 nwh oa'Xt  : hegin T

aqa (“a) : TTThvte "= bvbe o+ 7

e 2a -’ : bvhbe 2i= -~ gmoto operand:
a'lehv c3 , is ("a) : end change operand to value funct.des;
4t s pa B0 blocklimits= byke * + 73

[ i

<.
l\

aq (e*) : save inputbyte: skip next line;
e33:it (fa) , ma D0 : formal: blocklimiti= byte

hs ¢*Q : call (clear):

hs ¢'3 : call (stack VinUA):

28 X :

hs e3 : output {byte 2)

T ‘a x : if bvhke * = current blocknumber then

ca (b7 L hy e : soto next;

hvy a'n 17 : if bhybe % ) then

. *a : begin

hs e? X . output (bhlocknumber):

pm 429 DVX : outout (s rel)
a’“tpm 430 DY : end else output (abs adr);

ST

va (b)) |, hv e3 . Skip next mction; return;
c3lepan r3 ¥ : constant:
arn{e*) +° . Di= D + "

operand [pli=
input, inmat, inoout, input, constant:

Ty

s e? TA
ht O *

o
i

cl '0 , hv =3 : goto nextin:
cl =30 ., on .

gr MC :
hv c? :




Mo rass 71

TTA : address: if kind [p] = VinlUA then

cAisom 1
pa v V a3 LA ; km{l [""“]” AmHA else T
gm D MR . class Eg]: clears;
hv ¢ 3 goto nexts
c36ipm (e7) X ; parameter: if blockno = O then
hv ch 17 : goto next skip;
hv c3% : zoto skip:
cATiarn ; relation: if ope: Ini = 0 then
m 82 DV IZ : begin at= H: bi= U: ci= 5 &nd else
v 176 DV MO : if ¢Tass [p] = R then T
: begin az= ; bi= 3; c2= O end
320 : ET“X“%@gun at= 2; b= U: ¢I= 0 end:
arn p-’ ; iﬁff@@r&md [r~"] = 0 then -
tk 3 : b else
tk 6 3 class !n— = R then i:= ¢
ek 81 : i1= a:
"n(b Y . oga b : i+ nawt actionbyte:
tk 10 , g (p) : skip next actionbyte:
qqg () +1 1ZB : stack new action (i + relation table bas e):
is O : goto nexh;
pimns0 Xt a3 ITA 3
hv &P TRC :
c38spm =’ : boolean op: if class [p~"] = R then
hv ¢’'%h e ; goto exchange;
. hr s H return;
c39tvm e : plus times: if class [p="1 = R then
LERN NC : call (exchange):
chOospm e : minus divides
arnf p e : if class [o~1 4 RV class [p] 4 R then
PR D v T : yato ton to RF ralﬁ&seﬁ
hv 8 : D= D - 7
arf » v WRC : ﬂp@“ﬁ&d [ ]*m
: (if add then operand [p+* ] + operand[p]
srf v NRA ; elae ifr sub - then am&”ﬁni rp% 1 ~ overand ' 01
mkf \ LRC 3 else Lf malt then operand [ p+’ 1x&w&w&&d rn]
axf o TRA 3 else operand o+ !/QP@P&mﬁ r“]
grf p H clear remgining actionword;
(b))  , hr s ; returns




[+ Pags 77

o
ctzarn v e
pp P~
gr v MR
aan(v'2) VvV - NC
hv c3 e
vy 3 M
rp p- , sr la
hv clb 17
T d2% DX
ps c2=" | hv e3
clPipm 1 X
ck 10 v BN
pp v-' | hv ck
ca (h 7 ) ., hv c3
pm dk0 , gnm (p')
hv ¢
cM3zqan TZR

chliepmm dat XV

chorpmn a2 X Zp
bl ck O . 28 B2
r;g;;m gn k‘lmd-l

hvy ¢

clGzpm  alz
gm () ¢~
clh7spm  dn IRC
arn (&) D
gn () - WU

hr &1
cli8hs 8
8: pm O DX 4
[subcount ]
ar dih A NZ
hvn ¢ I7ZB

ck <0 , gr (v*)

hvwn ¢ Iz
clorit (p) , P2 b8

pm 3a

om MA

hv ¢?

18 \me

18 e e

A LR T RIET BT SN VYUY

FY UG

SEY N8 N3e 34 as tee s, e ae e

N8 aaa

we 4r e wa

SR A28 Ne2 AAE M28 wae g

Ay e s

e

XYY

endexpr: remove shield:

f class [p] = R then
egin R used ini= K used in = *;

SRS

goto skip end;
Mo

2

tada }
~h
En

L

= Vabs

if class [n] = constant V ki ]
Violock th@n

nd

Vkind [p] = VlecalV kind o]
goto qkzp;
pi= o~ 7

if kind rn] VinV then goto next skip:

output (end address expr);

goto nexting

gotot: if kind [p] = VinUA then
begin pi= p - “: goto next skip end;
if part? (opcw&nﬂ!&!i = current Blselmo then
g@ﬁo skip;
current actionword:= non local goto;
goto next:

while assign: no release:= true;
colon equal: assign word:= grf, gr, grn;
skip next line:
Tor assign: assign vordi= grf M, gm M, grn M:
no releasei= true;
current actionbvie =
byte (assignkind, assign word);
goto oubtput instruction:

end subscripts: stack new sction (top to RF rel,

round, indexcall);
ﬁub?3$“25m§a7"'“

if subcount > O then

stack new &stlmnwrmyg

returng

not last subscript: call (top to RF release);
subcounti= subcount + 7

if subcount = 0 then
begin no releaset= true: goto next;
comment remaining actions:

gﬁi{i. stackV in RF; end;

current action wordss
ps(), in&exmult stack V in RF:

no release:= true; goto next;
last subseript: subcounts= pert ' (operand[p]);
operand [L] = VinUA, 0, 0, clear:

gobo nextin




r )"-0‘ @56.]

[vass 7, page 2]

entier: current actlenwordis
ton to BF rel, stack VinRF, round, float:

hv <3 : goto skip;

-
<
-
H

gmn ; blockstacks stack work table;
operand [§+21:m

minimam working, wbase 2,
comment shield fer clear;
minimm workingi= byvhte "
vhaset= bybe & - *:

i)

it
o
ARG
&% Nap R sew 38

. D2 3 pi= p + 23

, o wbase 2:= byte * = ":

D : work table = no reserved;
, hr s’ : return:

4

- hloclkunstack: currenthlocknes= currentblockno - "

D -2 : output {minimum working = 2):
. g Dbh : minimm working s= part ° (operand[p])

whase 2= whase 1= parb 2
xmﬂfmm&uwﬁmwmﬁ(wwlz
Nne= o 2 - o
eburns

~a

d
3
g
thd 4%
1 :
]
s e i e

beglocsls current blocknos= current blockno + 7
outrut {current blockno); return;

Wy

csllzpm 433 D : for: operend [p+ li= end A
gmop oA :

=
0k
3

nd [proli= Vi

S}y
ni= p o+ D oreburng

=
3
0

s

chhrarn pm' - 0 + get forlabel:
hs output (wrel in operand]p-"1):
om output (take for label);
hv return;

ST PR EN

untils cell (to cell and RF); comment step to RF;
no relensel= true;
operand [p+ [ t= operand [p+?]
= operand [p+3]i= operand [p-"1;

: comment copy descr. of conbtrolled variable.

hr s Used by actions: arf, grf VIA, acn MA;

z

A yveturng

ch63ihs 2
prm P

gm §2 MA
gm  p3 MA

pp 3

re ses 3B A% s

e e

D= P b




173 Bask 71

: stepelement: comment operand stack contains
: p -5 end do
: r = Us work, for label
: n - 33 controlled, simple or AinW
: n ~ 22 stenp valus
s n o~ "t conbrolled, copy of » -~ 3
3 D! Qntﬁl value s
eh7tacn D MA : class [p=! li= clear:
a2 H if class r'om?} = con 1h®n
o dls v TC : stack new action (mm ta foreld,
: srf, relemse) else
pmn 446 : stack new action 3\ bop to BRFE rel, srf, mkl Y:
g () 47 : if cless [p=21 = const A operand [p=217<0 then
hv ¢'& T : Toto exchange;
hr s° : r‘@m‘% 7.3
cn8epa pe? t A3k : set more Tor: replace end single do by end do;
hr s* : returns
~nQspm A7 : simple for: steck new action (vwhile assign,
g (7)) t : get forlahel, doabs, Forlabel):
hv 26 3 goto prepare assign;
.tk 70 . enddos output (wrel in operand[p+ 1):
: comment contains forlabels
. omo outut {enddo or end single do);
B pi= p = " return;
06 spm 50  , ud a7 3 real exp: stack nev action (stack VinllV,
: arnf, mkf, exp);
vm 458 ; Stack new &thwn (clear UAUV,

af7:em (") t 7 : exchenge, top to éx ea&l);
he ot : return; ‘
c622vmm D Y . integexp: if class[n] = const
sr Sa TC : A (operand[p] = 2.0 V operand[pl = 3.0) then
sy Ta N7 : hegin
hv 2?8 N7 : o= D o= T
PP D : call (to cell and RF);
5 ©29 ; current action wordis
o ARD : mief, wkf, stack VinRF;
- arn : if QT}S"T%}:}@,F o+ 12 2.0 then
hv ¢3 3 g{am} skips
hvwn ¢ H no release:= true; goto next
228som ; ends
. A62 : :*mfz«e ass[p] = R then

in stack new m tion {
“F"E@& se, pm, gmeRl)s return
if class [p=' T = K then
Pegin stack pew action (
tm, preb8, release); return;

call l Lot ki R};

stack new action {pm, gme68, pm, gme i)
returng

m d63 v N

G

s

2

w e

3
[SECTERNUN

g
<

S
-~

3
=3
fat]
)
'
2
é?\“)
-3




P

sk hhadbad )

bounds: number of arrave:= bvhe Ty

eb3it (Ca)  , va be ;
it 2&§ , Pt Om : constant term addressi= VinW, byte 2, 0, clear:
it (Pa t ! H running coefficient 1=
bt “Ha , it : VinW, byte 2 + 7, 0, clear:
it (Pa) |, va BE final coef addressi= byte 2 + 2;
va b7 t? ; hound typsi= 23
. tha ., gem e 3 running coelficient 2:1= length address
gm *3a |, pa B'§ t= VinW, byte 2 + 1, 0, clear;
hv e? H still constanti= true; goto nexting

eblzarnf p- boundecommas: if lowver bound % const then

hv &7 ic H begin pi= p + 7

np P’ , vm '6a s @@@r&mﬁiy}:w " .0, const;
gm D MC : stack new action (ton to RF rel,
pm 45" ; no release, srf, stack Vin RF);
gm (b)) - : stack new action (plustimes, arf,
pm A5 , hv a8 : stack VinRF): return; -
a*73srf “6a : ends
grf p MC 3 3%%%&@@[@*’]:n lower bound - *.0, const:
hr s8° Tz ; if lower bound = *.0 then return;
o D’ . tm a7 : Pi= p + *: stack new action (exchange,
a”8zgm (b') + ° IRC : minus divide, srf, stack VinRF):
hr s* : return: -
cb53ag (B17) ¢ : last bound: bound typei= bound type + °;
. : comment operand stack contains:
: D = % 1i = lower bound
H » : ci: upper - lower +
chbbipm  p=t TIRC ; not last bound:
om 108, MRC ; running lower boundi= operand [pe: T,
gp bra , tmov s save topi= D
bt 8ican O v ic : if still constant A class [p] = const then
[s£i11 constant] s
pa b8 V- : switch to proper bound type action:
is (7)) , nh sa'9 still constant := false;
b1 7iom 0 1 ) ; T
[bmmﬁ& typ@} : current actionwords=
gm,gb‘) : boundword [boundtype];
m (p°7) t b : boundtype t= boundtype + 4.
gm (b*) +t° : stack new action (boundword [boundtypel):
hs c8 : call (top to RF rel);
o Ea , hr s? : ni= address of running coef’; return:
: comment ‘the new actions will work on
: the aux. stack generating part of code
3 for length and constant term. The
3 aux. stack is described on * pass 7




lo.1.661

-
[pass 7, page “5]

cb67ipm *3a ; reset? lengthi= length address:
gm *lha MA s constant termi= const term address;
rm 92 : comment possibly a const,. descripbion is
gm 12a MA 3 Tepiaced by VinW;
69z :
bt9tpp O Vt =2 ; after bounds: pi= save top - 23
[save top] ;
aq t : increase address of running coef *;
arn re" ., ac  “ha : increase address of runping coef 24
ac “’a ., A& h7 : boundtypes= 0; goto nexting
a2’ Shihv e? . arnf “la  : entries to constant boundtvpe ections:
hv a2° , arnf ‘la : ﬁﬁt& constant not first not last;
hw  a22 , o -’ 3 ga&m constant not first last:
hv 2826 . arnf p ; goto constant first not last:
tkf -29 , pp “la  : constant first last: lengthi= roundf{ci):
gr “Na MC ; ni= address of length;
arnftoa , Lk «29 3 canst&nf tarmim=
gr 12a MC ; round (running lower bound):
pm 452 , hv a23% stack new action (pm, zm,
; pm, count p2); goto next;
a2" mkf ©» , grf “la s constant nobt first neot last: lengthi= lengbtlycei.
arnfifa , mkf p H constant termi=
arf Dt H congtant termxedl + 1i;
grf 12a MC : gobo output store ci:
hv 82l 3
al22mkf p , tkf =20 : constant not first lasth:
gr *la MC ; lengthi= round (lengthxci);
arnft2a , mkf p H constant termi=
arf pet . bk -2G H round (constant termxci + 1i);
gr *Pa M ; stack new action (pm, gm, pm, count n2)
vm 3452 . ud 3 s outmut store cis:
alllzhs c¢h ; call (output overand):
vp  1He . pmo dR7 : comuent oubputs i
a232em (b)) ¢ ° ; stack new action (pm gm);
hv ¢ 3 pi= address of running coef’; goto next:
a263gm  "2a MC ; constant first not last: constant termis 1i:
moop 3 lengthi= ci
gm ha MC ; goto after bounds;
hv  ¢69 ;




c70pm  ast | gm (b))
hv ¢

c68ipm "3a , gm '0m
b 62it 0 Pt 2'a
[final coef addres s]

ag (»=") t -2

c76rit (r=2) + =
Pt 208, it -
bihsbt 0 . hv a2

[mumber of armavnW
o (b'9) ¢ -

hv 2

a?hzom ds6  , gnm (b))
pr 2%'a |, pm 485
gm (') -
hv ¢

cT77:op n=2 . hr s’

c '7'.’ ;E‘}p p«} 1 1m—‘ SJ‘
c7?shrn 8" I7R
c78zgrn v M
ppD . hr s*
c79tpm (e”) X ¢
hs e? LA
ca 439 |, hv ¢
pm 437 00D
he e3 X
aq (e7) V-
cfoshs o8
hv e
Wo0e
cTieom 0O X
rxng?z&& ﬁ&cwf“fﬁr@anW
hs =3
. Moeps X
hv 2 N7,
hv  pw? NG

N

nt a8 . it (r=3)
na Pell | hv e

?%k

[EY IR

B

Yy

R Y Y I

Nev e vae wey "o sre s re “e “re L T LIRS

“3e s

EY SRV eo

NIe ae e

end decl: current sction word:=
round, gr, end const decl;
goto mm%t\

end const decl: length position:= length address;
dope addressie
VinW, final coef addr, 0, clear;
finel coef addri= final coef addr - 2

decl array: final coef addri= final coef addr -
array &@@r%auﬁ
VinW, final coef addr, 0, clear;
number of arraysi= number of arrays - °;
if pumber of arravs < 0O then
b@s;n pi= save top = 2: goto nextin end:
current actionwords= qga~", hvs?, decl a; &wray*
stack new action (take 1AcE used,
ar_| D, gr_] M, reserve p&e@)s
n'm adﬁ ress of d@pﬁ address
goto next;
c@mmant th@ actions will work on dope
address, array address and length position;

count p2: pi= p - 2; reburn:
count p: pi= p~"; return
no release: no releasel= true; return;

shields: Qp@r@ﬂd{%*'lzm 0, 0, 0, R:
pi= v + *; return;
comment shield for later clear actions:

test for procedurs:
if nextin = proc: then
goto next;
output (teke nonsense);
save Iinputbybe; goto stack VinRF,

trykoroc © par: call (top to RF rel);
goto stack VinRF: comment not used:

end pass 72

output (initial steck r@f@r@m@%}g
scan operand stack

for first not used location:

vass inf *t= max dewch of stack;
goto endpass;




0.7.66]

[n&as 7, vage ‘7]

cThrarn(e’) , hv e3 ; last oul: not used;

cfzpm D s =" ; Jump on boolean: if class[top] = R then
pm d2l VDX WO : output{tk ):
hv o : goto next:
hv e3 H

take value rounded: stack nev action (formal,
round ) s

;Q_J
N
SN

, ud  a27 :

: rnf (UA),

c83ths c2° ;s take value: call (input *):
el 20 , ar a~' overand [p+' ] 1= operand [0 2=
gr D MB ; Vhlock+AinUA, last used,
g= P MB : thw@@%m,nmoh%
P 02 , hv ¢ : »i= p + 2 gobo next:
cBlepm T0c s array in normel modes
gm e : remove shield: pit= 1 - 7
vm A9 . TN D : current actionwvor
g () . S : ton to R rel, ln0u+ 2 eall st proc “Roaram,
: stack VinUV: goto next;
&rom 468, hv &27 ;1twgrﬁ@ﬁ@“<%&%2mw&mﬁ&n(@%,
: £ cARVNT, arf ¢3h, thf=29 nkf 20),
I : “ﬁurn;
&
da2: aa . : hobtom of action steck,
aq ?
aa :
agq :
. aa :

MPrepare symbolic names used in tables ]
[h&&e for dmoperations ]|, b=768 [vase for beoperationsP

. A d=5"2
relatiee tomcP

[TEQMEﬁllQ¢mﬂQMd@fiﬁiﬁi@nbmfﬁfmw&&dﬁebbﬁ
cl-Mol =c

194Q49494Q424Q424Q4949424@1Ql@ ST

c?éme?ﬁwc,

chmc97~c,

28028,

Q2 Q02 Qe

0
co =ch =, ¢7 =c7 =c, c8 =c8 «c, cQ =cQ ~c, c‘ch‘D—c
c’ =ct e, @' P=c kme, C'Fmc’ Bme, o' lmetlee, ¢t Fme’ Fee
& e’ B ‘(mo c*?%c*7~c, ¢’ Bt Bec, c10=0 Ome, ¢20=mc ?G«c
eP1=c? C22=022mc, 02FmcR%me, cPUmellmc | c2Bmclbm~e

e 30=0F0me

e31=meBlee, €32=032=c, ¢33=033mc, c3lUmcBlme, CERmEFEHmC
C36=c30me, cET=c3T=c, c38=c38=c, c3G=c30me, clO=cld0-c
cMmclitme, elPuclilme, cliZmelFme ﬂ&“mch&~c, elttma ih me

chb=clifme, chf=clTmc, ch8=clifmc, chO=cligme, chHO=e50mc

chimost we
chbs=

chP2emaBRme |
chf=chm=c,

CE3=C3me

¢EGme h Gme |

(15 )!:@

chltmc,
ChO=eh Ome

CHEm b e
c60meb0mc

chblmeblime, cH2=cH2mc, cE3=ch3=c, chl=cBlme, cE5=ch5-c
chbb=ch6me, chT=chT=c, chHB=cE8=c, cE=chEOme, ©T0meTOme
cTl=cT =c, CT2u0TPwme, 07%mc Time C Tram TEme
cTb=eThme, T l=cT =, 70 T9mc, ¢80m0 B0~

CBlmeBlme,

CKQmQ8?~c,

C78=cT78=c,
[

8%meﬁj*€

o 8lme Qllme

B0 BF w2




Mo, ,65]

[PASS 7. page “8 , Input control table]

[Wotation: ¢ <integer> in code corresponds to no underlining in
notes and calls the execution of the program indicated. <integer>b
in code corresponds to full underlining in notes and calls for
output of the value of integer., Zinteger®d corresponds to partial
underlining in notes and calls for execution of OUTPUT OPERAND
RETEASE followed by output of the integer.

The notes conform to the following syntax:

{input byte velue> Jinput byte meaning® ; <actionsd ]

A’ 3 qa c53,9+ 93b.10 : 0 beglocal; beglocal, beglocal
e’ 8h.9 : 7 endlocal:; endlocal ‘
QA " 7eH 25,9+ 78b .29 [ ? begeall: totelclear, inout °
begeall |
begproc; input *, begproc,
blockstack]| T
endprocedure; inout °, ms p,
blockunstack, endproc |
5 endtypeprocedure; inout *, ps p,
blockunstack, endtypeproc

==
N

aq 2" 49+ 98b.1 o+ ch? 29

g c25.0+1200,7 O+ eh2,.20+ 90,30

™

99 25,929,719+ ch2.29+ 911,39

qg 2! .0+ c5% 10 ;6 begblock; input *, blockstack

a9 e52.9+ 92h,1 9 ;7 endblock; blockunstack, endblock
aq’ " Zb.9 ; 8 gotobypasslabel; goto hyPRES IALE !
aq 9%6b.9 ; 9 labeldeclaration; labeldeciaration
ag eh5, 020, 9 : 0 whilelabel: getforlabel, forlabel
gq ¢78,9+ 97h," 9 ;7 begex: shield, begex

Aq ¢ 7. 00b1 Q ; "2 if; totalclear, if

ag10%b .9 ;3 else statement; else

9q 9.9 ; % end else statement; endelse

qq 5% .0+101Dp,1 0 3 75 fors for, releasefor

aq e35.9+ ¢ 8.0 9 : 1= for; address, clear UA

simplefor: simplefor, setmorefor
simplefor and do; simplefor,
bypassabs, dolabell
while: prepareassign, whilesssign
whileelement: jump on I top
to R rel, do WI, se%mﬁrefaﬁ]
2" whileelement and do; Jjump on Boolean,
ton to R rel, bypass I, dolabel]
sten: prepare assign, for assign,
zat forlabel, f@rl@b@l}
aq ch6.9+ 3'd." o+ 484,29+ 10d,30 : 23 until; until, art, grt VLA, acn MA
a9, 579+ 10b. O 58,29 stepelement; stepelement, do W,
set more f@y}
shepelement and do:; stepelewent,
bypass UL, delﬁhﬁlj
endde; relsase, release, enddo,
hv@&sslﬁ%al]
27 endsubscripts; endsubscripts, last
subseript ]
subscripteomma; subscripbcomma, nob
lest subscript, mkf(), stack V in RF]
29 endswitehdes; top to RF rel, round,
switches stack V in UAT
round; top to RF rel, stack V in
RF, round, float]

49 59,9+ ¢58,° 9
aq 59,9+ * 4. 9+ 99b,29

[y XYY

qo. e26,9+ cl3,70
aq 81,9+ ¢9. 9+ 10b29+ 58,39

| [
D

qq c& ,OF  cO O+ 121,20+ 09,39

r
N
N

qq ¢26.,9+ cln,’ O 45,29+ 021,39

[
P

=
S}
\J

Q9 C57.9+ 12b, 9+ 99,29

aq c27,9+ 27,19+ cb0,204+ 95b.30

1
N
(o33

ag el6,0+ cha, 9

[ |
)
®

qq ch7.9+ chB8,10+ U 29+ ¢t 30

g 3,9+ “hh, 0+ 50420+ 27 F,30

[ |
)

¥

e |
LA
i)
o

Ot 0" 10+ Uy, 20+ 231,30

-




Tnput control table 2]

f e}
b2¢)
=3
o
in
-3
»
[
D
>
el
:wl

37 absg @13 Sy

32 std.proc
arrey nwym&lj

2% entier: top to RF rel, s»f half,
@ﬂti@y} T

3! - s top to R rel, stack V in @,

ab 0 DX]

Qg cH.0+ B0d. O+ ¢t L20 . Z0 neg: clear R, srnf, stock V in RF

8

™,

o]
$2
0
D
E 2
9]
-F
]
o2
L 2
.
=]
F
o]
)
#
N
~
[}

-

A
r

b

qq et (Ot “3b.19+ 8,29+ “51,30 [ 36 end RT cxpr; endexpr, endexpr, top
to RF rel, end RF expr
[ 37 end R expr; endexpr, endexpr, +op
to R rel, end R expr] ,
385 @m@&d@ragga§%§?nggwxb TA rel,
endaddressexpr, count P]

o)
2
0
LY
jo]
E 3
¥
J
3
o
—..q
Y
™)
D
[ —

aq c27.9 : 39 procy: release

qa 8.9+ 0kn,0 0 s "0 else RF expr: top to RF rel, else
aq  c9.9+"04b.19 ; 17 else R expr: top to R rel, elie
aq ¢10.9+1040,10 [ 12 else sddress expr: top to UR vel,

else]

'3 end else RF expr: tov to RF ral,
endelse, ; in RFT

b end else R expr: top to B rel,

Y

[ |

00 3.9+ Qh 1o+ o7 20

-

qa Q.9+ Qlh, o+ 12,29

endelse, stack V inR]

gq 20,0+ O, 0+ o %,2Q [ I, end else address expr: top to UA rel,
endelse, stack V in UA]

gq, e81,9+ ¢9,” O 05D, 20 T 25 Then: jump on Boolean, top to R rel,

th@m?
qq 26,9 r W7m%mw®&w“ n ariths

'( 4 ;p@w & %m:‘% 3
Q cPG,9 s LR prepare assign hool: vrepare assg

: colon equal ;
me@* goto, sotocompubed, vs, |
got a1@0&11 -

+: §iubtlm@s, arf, stack V ip R
—;@mmmwa,mm%@dﬁdﬁm&wﬂ
stack V in RF] T

a ehl,o hg =
a cl2,9+ 251, o+ 173,29+ 26b,39 [ o0

d-s ga 630.9% 31d S0 07,2
' LOF o or

.Y

(92

£,

&

™)

0D
«}.
.

»

(Y
)

[ Sane NN
J

qafce32.9+ 324, 9+ o 29, . =3 x: plustimes, mkf, stack V in RF

aa e’% .9 cho 1o+ 374,20+ ¢ ol o) /e exchange, miﬁaé divide, akf,
stack V in RF1 -

Qg c’B.OF e8.70+ 085,20+ 71,30 T 5e 2: exchange, tov to RF rel, integ
Jiv, steck V in RF]

56 A&mt' integ exp, integ, stack V in RF
K7 Areal: real exp, stack V in UV

8 then; relation, hop NT

©9 < then; relation, :
60 = then; relation,
6" > then: relation,
62 5 then; relation, hor
63 % then; relation, hop L
64 <3 relation, sreps, steck V in R
6= & relation, stack V in R

66 =: relation, arn "2 DNZ, stack
in R] o
relation, steck V in R
relation, sreps, stack V in R
relation, Sraﬂq stack V in R

qq ch2,0+ 700,10k 11,209
qa cb® Jo+r cth 10 ’
9q e37.9+ * 061429
ag 37,9+ 7,1 OH0Th29
qq e37.9+ *h.19+1090.29
aq e37 O “0TH.29
ag ¢37.9+ T 9H06D.29
ag c37.9+ 1,1 0+108b,29
Qq c37.9+ Te Ot TGDL2GF 12,39
qq c37.9+ 7.7 ¢'2,29
qa 3749+ 2770+ 201,20+ 2,39

“vy v

5
.

e ns

T Fse raa

<

aq 027 o+ ¢’ 2,29 67
Q. Ch7 9 TOhLRG+ 012,309 2 68
aq c3?.9¢ 28,19+ 19,29+ c12,.39 : 69

s
e

ma.quf
g AR




[PASS 7, page 20, Input control table 3]
aq €38,0+ 9.1+ 333,20+ ¢”2,39 [ 70 A: boolean, top to R rel, ab,
stack V in R] -
Qa 38,9+ ¢0.19+ 344,20+ ¢*2,39 [ 77 V; boolean, top to R rel, mb,
stack V in R] -
qa 38,0+ c0,1 9+ 35d,29+ ¢12.39 [ 72 =: boolean, top to R rel, mbX,
steck V in R] -

g €7 8,9+ 20,10+ 30,29 s 73 arvay; clear UA, input 2, array

qafe20 .9+ 31,19 s 74 variable; input 2, overand

Qafc20 .9+ 31,79, : 75 own: input 2, operand

aq c20,0+ ¢3',7 0 s 76 switch; input 2, operand

ag c20.94+ ¢31,19 « 77 label: input 2, operand

aa 20,9+ 35,19+ 3b.20+ 550,30 [ 78 formal: input 2, Tormal, b rel,
f@rm&l]

qa c20e9+ ¢32,.19+  3b, 20+ 85H,30 [ 79 procedure; Ilnputbt 2, procedure,

nrel, T ormgl )
qa c35,.9 : 80 address:; address
qa c?5,0+ 76b.19 « localswiteh: inout 7, lecalswitch
QQ €2’ JHHIIER L9 [ 82 local procedure; inpub,
@r@gr&mQQimtl

x

agq’ 5.9 . 8% Tocal label: programpoint

aa *2bh.9 : 8% blind; blind

qa"'5b.9 : 84 expressions programpoint

qq c2l,0+ c36.,19+ 820,20+ 81,39 [ & simple or 1&h&1€ inout 2, parameter,

gimple block 0, simple]
qa c2k,9+ 82b,* 0 . 87 Gwn param; inout 2, simple block O
qq c?t,0+ 36,19+ 84b.29+ 831,39 [ 88 described in stack: inout 2, parameter,
deser in stack block O,

described in stack|

aq c?4,9+ 80b." 9 : 80 std,proc.par: inout 2, standardproc
go c?2,9+ 77b." 9 : 90 constant par: inout 4, parameterconst
aq ¢ 6.9+ el 1o+ 87h.29+ e’k 30 [ O st.protc. No Par: clg&r ﬁﬁﬁﬁﬁ“ﬁg&g@”ﬁf
c2ll st proc no par, stack V in UV]
aq  cB.0+ c2h, o+ 88p,20+ ¢ 4,39 [ 92 st.proc.” var; top to RE ;el, inout 2,

call st func * nar, Qtack V in UV]

aq 9.0+ 24, 9+ 89b,20+ ¢ 1,39 [ 93 st,proc, "R par; top to R rel,
inout 2, call st proc ° R par,
stack V in UV

ot prepfunc; clear UAUV

constant; constant

end proc. call; return inform,

inout 2, endeall, stack V in UV ]

o7 end at.c&ﬂﬂg return inform, inout 2,
end call st., stack U in OV ]

98 bounds, input 2, bounds

boundcomma; bhoundcomma, not last

bound, after bounds ]

00 end bounds; boundcomma, last bound,
gm, end const decl]

0* take value rounded; take value
rounded, float, gr f?

02 take value umvnu&d@@ take value,
formal, ﬁmgU&) Pm]

"3 @n@m&gs~ endpass

-0l pypasslabel; bypasslabel

0~ teke nonsense; next

agq ¢16,9
%@ Cﬁhﬁg
aq* 1 9h, 0+ 2kt o+ 851,29+ ¢ 1,39

[ ] e VYRVIY
3 &%
N2

qq119b, o+ 24,19+ T9b.29+ k.39

0q 20,9+ 63419
qq cOU,9F ch6,1 9 659,29

e
O
3

13

™

aq cbU,OF c65,.1 9+ 164,29+ 68,39

(e

aq c82,.9+ 23b,1 9+ 42d4.29

r—

(efe} G8§m9+ 55@.“9* 6ﬂb*2@* &6@,39

Qg c73.9
aq 95b.9
99

Y

Y

s

aq. "2b.0F 6Thba? G 7029 1106 not used

qg b0+ 67b. 9+ c79,29 ;707 not used

Q. " h O+ ATh. O+ 79,20 :708 not used

aq 30,9+ 67h." 9+ 79,29 + 09 not used

qq 64b.9+ 67b.1 9 €79.29 s 70 outcr; punch, test for proc

aq 6,9+ Thb, 9+ 861.20+ c'* .39 ;" lyng al@&rﬁ, 1yn, float addr,stackVinRF
qg 35,9 ¢17,19+152d4,29+ ¢ ,39 ;" '2 gier; address, total clear

{ hs, stack V in RF 1




[Fa.1.65]
[PASS 7. page 2!, Relation generator table]

[<then, dthen, >, >]
d3: qq 36d.9+ c27.70
g 27,94 364, 9+ 11 H,20
g e1h .0+ 8,00+ F6d.29

0 &#Qﬂk 0, a in RF; srf, release

b 1n BE. release, sTf, wt neg

2 aand b in cell; axeh@n?@“”%&b to

RF el, srf]

a=0, b in RF; release, mt neg, release
b in cell; clear R, synf, release

b= 0, a in RF: re3ﬁaﬁé7‘rele&sa

a in cell: release, top to RF rel

C™Fse oo

Qa 7 9 dﬂb.ﬂg“}‘ ol .99
qa oo¢< BT 27,209
Qg c27.9 c27.79
Q1 c27.9+ ¢8,"9

[<then, >then, 4, <
qn ZHAL.0F "Dl O+ CE?;QQ

N

o,o
e s s
~

e T
N

adorndo, a in RF: srf, mt nes,
re1aase] -

b in RF: release, sri

2 and b in cell: top to RF rel, syf

aqg c27.9+

364
C

R

- 00 ®»

‘9

7 srl
qq c27.9+ c27."9 a=0, b in RF; relg&@~, relanse
ag 8,9+ c27,70Q : b in cell: top to RF rel, release
aq c27.9% "1 09+ 027,29 : "2 =0, a in RF; release, mt neg, release
aq cR7.9+ cb,’ %+ 308429 : "3 a in cell; release, clear R, smmf

[= an.%MWn
qa 354,94+ ¢?7.°9
aq e27.9+ 36d. 9
aa cB.9+ 364.” 9 s

] &%@Ab%@, a in RFj; srf, release
6
qq c27 .9+ 7 a=0, b in RV release, release
'8
9
0

W in RF: release,
a and b in cell: teop to RF rel, srf

tae

|
15

¥

g c8,9+ b in cell; top to BF rel, release
qq c27 .9+ =0, a2 in RF: relesse, release
ge c?7.9+ a in cell; release, top to RF rel

=1

t
YRR

)

| ag %(i O+ 27,19 ; 27 &%Qﬂhéﬂ a in BF:; srf, release
qq c27.9+ 36d4.° 0 : 22 b in RF m@l@agv sri
qo 8,9+ 3/4,10 : 2% a and b in cell: top to RF rel, srf
ag 27,9+ c27.79 . 21 8=0, b in RF; release, rclease
aq e6.9+ 384,10+ 027,29+ ¢%,29 [ 25 b in cell: clear R, srn(f), release,
) skin] T
ga c27,8+ c27,10 : release
a0 ch.0F 027,70+ 383,20+ 3,30 [ release, snn(f),
rd1
. 0 #63.9+ “0b.T O+ e27,20 [ 28 ad0npdo, 2 in RF: srf, mineg IT,
- release |
g ¢27,09+ 364, “0b.29 : 29 b in R¥: release, srf, mbt neg LT
qa  cB.9+ 364,19+ 10129 F 30 & and b in cell; top to RE rel,
srf, mt nee LT]
ad 10h.9% 27,10+ cR7.29 [ 31 =0, h in RF: wt neg LT, release,
| release |
3 aq  ch,0+ 303, O+ c27.20 . %2 b in cell; clear R, amn(f), release
aa T0h,0+ c27, Ok 027,29 f 3% =0, a in RF: mb neg Tﬁ_ ?elﬁas&,
release |

ag e6.9+ 27, 0+ 304,20 3t 8 in cell; clear R, release, ann(f)

2]
N
%
O
F

e
®)




[PASS 7. page 22, Additional control words]

akos gg 47d.9+ 24v,1 9 snon=local goto: ps, goto nonlocal
alts qg 120,09+ 4%b.10+ h6b.20+ MUb,30 assigny grf, g, gm, ey

alivs qg 50b.O+ 521,20+ 51h,30 s For assign; mxf M wm M, grn M
dl%s ga  eB8,0+ TIh, 10+ 504,20 F?fyt gubscr: hon o RF rel,

round, indexcalll

althis gg  Ob.O+ T1b." O+ ¢** 20+ 534,39 [not flvst‘ﬂgbgb}* indexmult, stack
V in R®, ps()]

alss qq 8,9+ 36d.1 9+ c27.29 rCQnﬁt&ﬂu step; top to RF rel, srf,
velg@q07

d6s ag 8,9+ 364, 0F 324,20 svariable step: top te RF rel, srf, mkf

Ak7e qg chB.9+ 55,7 9+ 1 1, 20+102b,39 [simple element: while sssign, get for lsbel,

d@&bs, fm”l@halw
dt g 32d.9+ 32d.7 0+ ¢ 20 exp 2 and 3 ; nmkf, mkf, stack V in RF

a9 8,9+ 72,7 9+ 364,29+ ¢”* .39 [not constant 1ow: top to RF rel,

no release, srf, stack V in RF]
as2: qq U5d.or 64,7 9+ 154,29+ ¢77,39 jend constant bj pm, gm, pm, count p2
4533 g 323,09+ 3°d.° O+ 424,29+ 67,39 [not Tirst not last 2; mkf, srf, grf,
'@get1

M1 qq 404,9+ 32d." 9+ 3°d.29+ ¢70,39 not first last 2: arnf, mkf, arf, end decl
f2] qq 46a,9+ c67.790 sPirst not last 2: gm, reset
(3] aa 20d.9+ c¢70.°0 Pir0t la t 2; arnf, enddecl
[h7 oq 22d4,9+ %2d.” o+ 423,29+ 10d.30 ;not first not Tast *; grf, mkf, zrf, arnf
rﬁj ag 12d,9+ 32d.° 0+ “UD.20+ 133,29 :not first last *; grf,mﬁggf”ﬂ§m£§f“ -
tG] aq c77.9+ 42d. 0+ c77.29+ 153,29 TPirst not last count p2, grf
count 2, Hm!
71 qga e77.0+ “Ub." o+ 233,20+ 77,39 [firﬁt last *: count 2, round, gr,
count "]
dnlis g 1Mb,9+ 134,09+ c68.29 lfinish bounds; round, gr, end const decl] |
dhhe 0gt25hl. O+ 264" 941274, 2@¢‘°8& 39 [ set array ident " take last used, ar D, |

ar M, reserve mnacei

set array ident 2; Qq«'_hvaz, decl array
@n& congt 2, M, gnm

*s clear UAUV, exchange, top
Lwl- ‘frea]

A56: qq?PMh.0+ aT6." 9
57t aq Mob.or 16d.- <
d58: qq ¢’6.9+ c'5.1 O 8,29+ "03b.30

3
Y
7
-
o

d59s qq c'M,0+ U0d,. 9+323.29+ 220,39 ;real exp?; stackVinUV, arnf, wkf, exp
dh2s g A2h, 0+ 27, O+ UEd 20+ 631,30 rmmt exn, exn in RF; grf cb8, release,

pm, g ebl]
4631 qq 617h, O+ 154,19+ G420+ 27,39 [Int exp, red in RF; grf cil, pm,
gm c6° “@1&@%@1

apls qq 458.9+ Gn.t o+ Usd 20+ 630,39 rznt exp in cell; pm, gmc 68, pm,

em c“hw
dh6s g SRAL9+ 21D O+ b 29 rt%kﬁ value rounded; formel,

arnf(UA), round]
d68: qq 378,94+ 56b." O+ 570,29+ 18b,39 [Tt divide; dkf, srf ¢35 VT, arf cit,
T LkP-20, nkf §§T

a8: qq

d e 8=cTl, e'b=kea70+ :
e 5
a i=ha2’, e20me’Hwa’l :‘3-' :
- aq e’ = ,0=e2l 0+ 8, 0+al? 36+e22 34205 3,59,
d e’ iv-««@‘ 6 :

7




91667
ASS 6, page 1, GIER version]

™1
i«ﬁ.z

b k=el5+270, i=205e13, 130, 100, 440, a22;

q el7=1 ; Tirst location of control table

d A6=59 3 nmumber of mede dependent input symbols
d A1=i+d6+36-200 ; control table base, address for byte = C

d d3=d1+270 ; base for operator table: dY + max input byte - 1

d az=19a3 ; base for operand table: d3 + no. of operators + 2

d i=2642 ; Tirst instruction: 42 + no, of operands

e [The following are input byvte values ]

a21=270 [CAR RET], 426=161 [nom=type proc ]
[The following are output byte values]

[~

[GTRR definitions, skipped for CDC]

d a10= 56 [A integer], d11= 30 ’:rmund] a12= 36 Fend.« RF exp] ;
g d13= 37 lend R exp arl= 38 lend addr exp], 1= 37 lend string expr]:
. d d16= 12 Telse adr exn'! ar7= ks [end else adr exp], d18= 27 [end subscripts] ;
< T a19= 29 [end switch des],a20= 3% [not], d22= 96 [end proc call]l
. d a23= 97 [end std. call], d2l= ok [prepare func], d2s= 2 [begin call] ;
g a27= 4 [end proc], 428= 47 [prepare mssign], d31= =2 [elseRF~elseadr] ;
T 432= =1 [else R-else adr] ;

S




26. jan. 65]
Pass 6, page
a20scan 8430
grn s
chDeps  s=t

cst pmm(et)
hs e?2
hh s
c653pm (s)
'b6o

cb62pml par 3]

¢t hv e3
gr 3
hs e3
arn p3

b132q9q

b7

c9: qq O

2, page 1 is on the tape for pass 7, to facilitate handling of CDC]

, hv ¢99
M

, hv 820

Xt 4

TA

c8: gn (M12) Vv 1+ MA
c7: qq (M2) t =1
c6s pmmfet) XV 1 IZA
al:
b2: pmn XV
hs e?2 TA
ga D! v N
ga D2 , hv al
bl: pm Xt a1 IRA
arn{p?t) t -d6 IRC
ga bl , gt bs
ck 20 , ga Db
gt by
v ¢3 B
b5
a3: arn p , hvlaction]
clhs gm p
c3s
M 2iarn 45 . gt b9
bls
b9t bs
hv a3
ga b8 , tk 20
ga B0, tk 10
1v8: hv [stackaction]

[Pass 6, page 3]

ct02ga DN

eTospm (b12)

ettepm (p2)
R o b EA

»

IZA

V-1 Iep

B

A L N N T I T T

e e W

Nee AR 36 e U e Nt s My we er e P s e e we s “s ws we

N we Nes el

T RvYY

e e e W

4 e s e W wae P NS s

Tnitialize stacks
for si= s - 1 while s
pack(store[s],70, 1, 0)
go to in out *;
integer procedure inputb;
Re= inpute= next bybe;

1
0

a30 do
;

procedure output(n); begin Ri= n; output R end;

rocedure output par 3; begin Ri= par 3; output R end
procedure output R; begin if relation is waiting +then

Fepin out(buffer); relation is waiting:= false end;
out(R); .
end output R;

stack operator of par %42 pos in inpubt: neg in inpute
left per input: not input: Mi= OPERATOR TABILE[ par Ll

stack operstors top operatori= topeperator + 1;
storewithmarks(M, ,a,, OPERATORSTACK top operator]);

g0 to next symbol;
remove operators right par input:
topoperatori= topoperator - 1;
next symbol: inputsymboli= inpub;

ountput is normelis= true;

if input symbol > ,min standard proc, then

begin input references= input symbol; input symbols=
part ) (STANDARDPROCEDURETABIE[ inputsymbol])

end; controlwords= CONTROLTABLE[ input symbol];
markscontrolwords= merks CONTROLTABLE[ input symboll;
if parametermode A marks af(controlword) then

begin controlwords= CONTROLTABIE[input -
,number of mode dependent symbols, |3

marks controlword:= marks CONTROLTABIE[ input -
,nmumber of mode dependent symbols, ]

end;

per 1:= part 1§centrolwgrd); par 2:= part 2(controlword);
par 3= part 3{controlword); par Y:= part !(controlword);
if -, m&rkﬁb(contralwwrﬁs then go to repeat;
search:finished: Ri= OPERANDSTACR] tor operand];
go to action [par 2];
set top operand and repeat: OPERANDSTACK( topoperand]s= M;

; repeats

[par 1 Jt[stackpriority]; stackprioritys= part 2(UPERATORSTACK| top operator]);

if par 1 > stackpriority then go to search finished;
Pl 2= part 1§QEERKEQRS?AQX t@@@p&r&tsr});

p3s= part 3(0PARATORSTACK! topoperator|);

setpart 1(R) tos:(part H(OPERATORSTACK] top operator]));
go to stackaction [p'];

standard proc 1 value afber call:
phi= part 1(R); output is normal:= false;
after standerd functlon integer argument:
top operastors= top operator - 1;
Ms= OPERATORSTACK[ top operator];
merks Mi= marks (OPERATORSTACK] top operator]);
zo to lab O3
stendard procedure in nermel mode:
Me CUTRITIA RN URETARTEN 4 ot




hv alt NQ.B ; marks Mi= merks S%&N@Aﬁﬂ?R@ﬁ&DﬁRﬁm&Bﬁﬁginpmh reference | ;
cln =10, hs ¢ ; lab 0: OUTPUT(part 4(M)); if marks b(M) then
cln ~10 , hs ¢ : o
4 i=i=e69 ;
aq ; Cne
d i=iteb9m-1 3 :
s hv 75 TZA . begin OUTPUT(part 3(M)); OUTPUT(part 2(M)); end;
hv et ; if output is norme) then go to c75 else go to cll;
ci2:pm % s stackactlon 3@ ‘
ck 3 X T0A ; if =, comb 3(UPERANDSTACK] top operand]) then
arn 410 D NOA ; setpart 1(R) to: (,int,);
c13shs ¢ ;s stackaction 1: OUTPUT(part 1(R));
ethepm p X ; stackection 2: Ri= OPFERANDSTACK| top operand];
ag (M2) +t -1 : top operators= top operator = 1:
p103hy [checkaction] ; go to oh@ak@@@i@ﬁipﬁﬁ;
clhipm 142 ., gm P R
ctbzek 1 ; integer srithmetics from stack:
hs c? N0 : if =, comb 1(R) then ATARM AND SET UNDEGTARED;
hv ¢3 : g0 to repeat:
et 72ck 2 . Pm 242 ; real arithmetics from stacks Mi= OPERANDTABIE[ , real, ];
hv cl 0 : if comb 2(R) then go to set top operand and repeat;
ck -1 , hv 1e16  ; if = comb?(R) then ALAT SET UNDECTARED; go to repea
c18zck 4 ; integer divide from stacks:
hs ¢2 NO 3 if =, comb 4(R) then ATARM AND SET UNDECTARED,;
hv e3 3 g0 _to repeat;
cl19xck 7 ; checkaction 43 prepare boolean assign from stack:
hs e NO ; if =, comb 7(R) then ALARM;
r p=~? , hv c3 : op operandi= top operand -~ 2; go to repeatb;
c20sgm b13 A ; relation from stack:
tk 6 , o 342 buffers= M; Ms= OPERANDTABLE[ : boolean: 7,
;  if comb 5(R) then OPERANDSTACK]top opeiénd]s= M;
gm D LT s
hs ¢2 NO ; if comb 6(R) = comb &(R) then ALARM AND SET UNDECTEARE
hv 3 A ; relation is waitingi= true; go to repeat;
c2tck 7 ; boolean~operacor-FIrom-beacks:
e}y yomone 2 1 ¥ Orbetededort Tt Fomen e pib= BR+chen ALARVHRAND SEC+DNDECTEAREDN
sty LY O o2 | pocem 3 go_to repeat; o




[19.1.66]

[Pass 6, page 1]

c?2:ck 8
hs c? NO
pm 1342 hv cb
c?32:ck 1
ah: hs o NG
c2%ipp  p-? . hv c3
c2hsek 3 T0A
. AN DV 10
ck =2
d imimeh9=eb0-e69
ek
d i=ite65=1
he <1 o
hs ¢ X LOA
d imi=e69
PP p=2 , D5 c3=
pm 428 D
hv ¢ X
cPhiga D1 TZA
arn p . ck 3
m 41 D
hs ¢ X o
4 i=i-elb9=eb0-e69
hv 70
c27eck 1 v
c28sck 29
hs c¢? N0
b1 rpm [p4] gm D
e b3 , hv c¢h
cohs
b3: bs 1 , hv clo
pa. B3 t 1
hv c¢b
cQlzpa Dbk t a2
cPzrhs e5
hr st . 9q s+el
al7:pm s * DX
aq, ., ud 9ek
hs e9
vy (8elt) |, hr s
¢30:ck 9 . PP p-2
hs e NO
ps ch-1 |, hv ché
¢31:ck 10
hs ¢ NO
e83ipp p=2 , ps cb-1
hv c66
e32:tk U , ud b7
ab: om (1p6) NT

SIP Naa s See \es s aa

ME e e s cas Nos

(YR Y

.
3
.
5
.
3
.
3
]
.
3
3
.
5
.
5
.
;
.
’
.
;
.
b3
3
.
3
.
5
.
]
.
3
.
3
.
5
.
’
.
H
.
3
.
;
5
.
5
.
3
.
b
.
3
.
’
.
3
.
B
.
3
.
3
.
3
.
3
.
3

undeclared opersator Trom steck:
if -, comb 8(R) then ALARM;
‘o= (PERANDTABL %sunﬁ@clar@d:}-
go to set teop operand and repeat;
rrepare real assign from atack:
comb 1 (R) then ATARM;
unstack repeat:
top operandt= top operand - 2: go to repeat:
prepare integer assign Trom stacks
if comb 3(R) then OUTPUT(, round.)
else if -, comb 1 (R) then ALARM;

c? ne round

j_-P -

top operandi= top operand - 2
OUTFUT (. prepare assigns);
edes no round

g0 to repeat;

standard functlion integer argument:
Ple= part 1(R); output is normali= false:
if comb 3(OPERANDS TACKE"QQ}} operand|) then
TOrPUT( round: ) ; go to ¢70;
edes: no round
comment after standard function integer argument;
standard function arithmetic argument from stack:
if =, comb 1(R) then ATARM; go to lab *;
standard function sﬁrxng &Tg%mﬁﬁ% from stacks:
if =, comb 29(R) then ALARM;
1ab 12 OPERANDSTACK] Top . @p@mm]-m OPERANDTABIE[ pt s
skip bypasslabeli= true: go to next:
hypasslabels
1f -, 8kip bypasslabel then gak@ output par 3 ¢
Fmp bypasslabel:= false;
go to next symbol;

Evmgeduye ATARM 2

L *K&%(#<p@@@.c%1& or ident #)
A.m 83
select err@r byrs |
print(A); %
end; f
d@&i&n&ﬁman&J expressions end goto:
top operandi= top operand - 2;
if =, comb 9(R) ‘then ALARM;
OUTPUT PAR 3; go %o next %ymbel
procedure semicolon?
if -, comb 10(R) then ALARM;
delete call: top operandi= top operand = 2;
OUTPUT PAR 3. go to next symbol;
arith or relation in inpub: M=
OPERATORTABIE[1f comb 3(R) then par U else par 3];

goto next




fass 6, se =]

hv a7 Lo : if comb 4(R) = comb 3(R) then
arn p . ¢k A ; lab 3: begin 1f T, comb 6(OPERANDSTACK] top operend]
: then ALARM;
hs c* o ; Mz="DPARATORTABIE[par 1]; comment undeclared;
pm (B4)  + 43 ; end s
273 pp 2 , hv a8 : lab Ut topoperands= topoperand - 2; go to stackoperator;
c33ick 2 , hv a8 3 integer divide in dnput: Mi= SP&H&TQRW\Egggy&r 5};
; go to if comb 2(R) then 1ab ! else 1ah 3;
c3lhzer 11 , hv ab : boolean operator in inpotes M= Q?ERATQR?A%LJEg&r 5};
; go to if comb 11(R) then lab U else 1ab 3;
e3hick 12 ; left bracket in inputs N
hs e2 NO ; if =, comb 12(R) *then ALARM AND SET UNDEC TARED
hh co9 ; 20 to stack operator of par X
c93:ck 12 ; standard function srray argument:
hs e NO ; if -, comb 12(R) then ALARM;
hv b1 : go to lab 1;
c36:pa bIA vV a14 ; else expression:
$ inputsymboli=  else adress expression.:
; go to lab 5
c37:pa bPIL 4 g17 ; end else expression:
tk 20 ., ck =4 : input symboli= ‘end else adress expression':

ga  r? ., DD P2 lab 5t top operandi= topoperand - 23
P P X current operand:= OPERANDSTACK| top operand];
hv t a8 go to action 20 switeh[R bits 20 to 227;
als hs 2 not allowed: ALARM AND SET UNDECTLARED
hv c¢h go to next symbol;
f2a8]pm 1332 |, gm D undeclared: OPERANDSTACK] top operand]:= :undeclared: .
hv ¢b go to next symbols

integer or integer procedure no parameters:
if comb 23 (current operand) then
OPERANDSTACK[ topoperand J:= » THteger aige
if =, comb 26(current operand) then' ™
ATARM AND SET UNDECLARED; go +o RF cese;
real or real procedure no parameters:
if comb P4(current operand) then
OPERANDSTACK[ top operand]:= Treal: else
if -, comb 26{current operand) then
ETARM AND SET UNDECTLARED:; go to RFcase;
boolean or boolean procedure no parameters:
if comb 23(current operand) then
OPERANDSTACK] top opersnd]s= "hooleans else
if =, comb 27(current operand) then
KTARM AND SET UNDECILARED; go to Rease;
lsbel: if comb 23(current opersnd) then
OPERENDSTACK top operand]i= *labelr else
if =, comb 28(current operand) then
XTARM AND SET UNDECTARED; e
go to address cese;

[ba8]ek 23 ., PS 3
™ 142 , hv a9

[628]ck 24 , ps 2
pm 2d2 . hv a9

[8a8]ck 23 , ps U
o %42 , hv a0

[10a8]ck23
pm Ud2 | hy alt

-
k3
S B S M e s e as Y e N WP WS D a0 N8 e Ve aap NP MY s as B S R T T




[Pass 6, page 6]

[*2a8Tck23 . ps 6 string: if comb 23(current operand) then
pm 542 | hv al0 Q@ﬁﬁ&ﬁﬁ@@éﬂﬁ{ﬁop operend ]i= .string:;
if =, comb 29{current operand) then
K7ARM AND ~ET UNDE ARED; Hhen ¢ R Ha ejH
H*4a8: Harnn £ 25 Hnonen e: '
ns 1 , pm 6d2 if comb Rb(cuyrent operand) then

OPERANDSTACK] top operand]:= ‘nonsense. else
if =, comb 26(current operand) then
KTARM AND SET UNDECTARED; —

RF cagse: input symbol:= RFversion{input symbol);
go to address case;

Reases: input symwboli= R version{input symbol);

ag: qgq (b14) VvV 43

al0:qq (vi1l) % 432

allzgm 1»p v 0 address cases
ck s OUTPUT (input symbol);
hs c¢? NO go to next symbol;

bl hepml input symbol] DY
ps c6-1 |, hv c

c38:pp p=2 , pm D colon egual inputb:
tl 16 TTA top operands= top operand - 2
t1 2 s 10 M:= OPERANDSTACK[ top operand];
ck 2 v NTA if (comb 15(R) A comb16(R) A =, comb 17(M)) V
t1 1 TTA comb 15(R) A =, comb 16§R) A =, comb 19(M)) Vv
ck = -, comb 15(R) A comb 16(R) A =, comb 18(M)) V
hs c2 NO -, comb 17(R) then ATARM AND SET UNDECLARED;

ps ¢9-1 , hv cbb
OUTPUT PAR 3; go to stack operator of par U

cO5itk 2 . Ttk =3 stepelement e stepai@mant and do:
c39stk 2 ., PP D=2 forelements inputs
hs ¢ NT topoperand:= top operand - 2;
hv clo NO if -, comb *(R) then ATARM;
arn p , ck 2 if comb 1(R) = comb 2(R) then go to cl0;
d i=i=eb0 cdes: no round
al3spm a1 D 73 if comb 2(0OPERANDSTACK{ topoperand]) then
hs ¢ X 10 TOTPUT (» rounds )

cdet no round
output par 3 go to next: expression in parameter mode:
if statement: end elsest: fors: OUTFUT PAR 3,

go to next symbol;

d i=i=eb0=eb9
closps eb=1 , hv cbb

-
e SOME ME W M e W WP e Nes ae NP NS We P s a8 M s us e Vs e WE e NS NS s e e 38 s or e M s ae WP e ue

cltatx 2 , D D=2 right bracket input:
hs ¢ nr top operandi= top opersnd - 2;
pm 4%t D 10 if =, comb 1{R) then ALARM:
hs ¢ X 10 if =, comb 1§R) = comb E(Rs) then OUTFUT(: round: );

4. i=i~e69=e69 cde: no round

3

pm D X ; current operand:= OPERANDSTACK topoperand];

tk 31 TOB ; operand arrayi= -, (comb 30(current operand) =
; comb 31 (current operand));

hv al? NT : if comb 30(current operand) then

om (p=1) DX -1 ; gin

hs 9 NZ. : set part 1(OPERANDSTACK] top operator = 1])

to: (OPERANDSTACK] topoperator=1 ]=1);
if part 1(OPERANDSTACK[ top operator - 1] 4 0
then ALARM ¢

end ;

pm 419  DVX NOR

A \be e s




[Pass 6, page 71

al2:pm 418 DX 3
hs ¢ ; OUTPUT( ’
arn p . tk 33 : if operandarray then. ] array. else, ]| switch, );
ck =7 , ga 1 ; OPERANDSTACKT top operand ] =
pm t a2 ; OFERANDTABLE[ bit 33 to 35(current operand)];
gm p . hv c7 H >0 to remove operator;
clpstx 15 , ck =8 3 Tirst assign inputs
ga r2 ., tk =29 ; OPERANDSTACK] top operand]s=
hs c? 17 ; OFERANDTABIE[ bit 15 to 16(R)];
M t a2 ; if -, {comb 15(R) V comb ?6(R3‘V comb 17(R)Y) then
gm p . PS8 cO=t Kﬁ@ﬁ%; QUTPUT PAR 3,
hv  ch6 ; go to stackoperator of par U
ch3iqq 420 |, hs e65 ; impiication input: OUTFUT(,. ,);: par 1:= s,
pa bt 5 ; Ri= OPERANDSTACK[ top operand];
arn p , hv e3h . go to c3U; comment hoolean operator in input:
cllizgg (B13) V -6 MA ; then input: if reiation is waiting then
s begin comment change to then verSTom:
3 bufferi= burfer — 6 end else
chsihs 66 ; while element input:
M D X 3 QUTPUT PAR 3,
ck 7 ;
he c1 NO ; if -, comb 7(OPERANDSTACK] top overand]) then ATARM;
cBipp p=2  , hv cb ; remove operand next symbol: do: B
3 topoperandi= topoperand - 2;
3 go to next symbol:
clbrer =2 ; colonequal for;
hs c? O : if -, comb 32(R) then ALARM AND SET UNDECTARED;
ps cb=1 | hv eb6 TUTPUT PAR 3; go To next symbol;
ch7:aq (p=3) t - ; subsceript comma: set part * (OPERANDSTACK] topoperand=-31)
; tos (part 1 (OPERANDSTACK[ topoperand ]-31)-1);
chB8stk 2 ; end bounds: bound comma: if -, comb 1(R) then ALARM;
hs ¢ s ; top operandi= top operand - 2:

Pp =2 |, hv é‘} . if = (comb *(R) = comb 2(R)) then OUTPUT(.round. );

: OUTPUT PAR 3: go to next svmbel:
chogtle 2 , Pp p=2 5 boundcolon:
hs ¢ T 3 top operandi= top operand - 2;
pm a1 D 70 : if =, comb 1(R) then ATLARM;
hs ¢ X .0 : if -, (comb 1(R)= comb 2(R)) then OUTPUT(, round,):
d i=iesbGwesq : cdes no round -
T hv c6 3 go to next symbol;
c50shs  chh ; output par 3 copy 1@
hs ec& , hs ¢ H OUTPIT PAR 3.
hv c6 : QﬁT@ﬂT(inﬁutjg
: go to pext symbol;
estshs  e66 ; endpasss
pm 4k X -1 : OUTPUT PAR %,
hv  r=1 17 ; information 1= max height of operatorstack, ;
nt ads . it (r-2) information 2=  max height of operandsteck, ;
ra Pell ; if no running then go to initialize translator;
pm e25=e71+40 X - ; g0 to pass T;
hy et 17 :
nt Al . it (r=2)
ra 3el | hh eoll
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[Pass 6, page 8]

cE22hs  ch ga b
hs ch ga  blé
omf v IRB
hv atl W
arn(b16) | ga
arn + a1
hv alm

allishs e ., ga b7
hs e58 . 28 b8
hs c¢h , &8 D'a
it az2
va W20

bﬁégﬁmm[prac.kin&] Xt

4 i=imel9meb9=-eh9
is (p16) , it s+d22
4 i=ite69+eb9+el9m1

alfSzga DU , ck 20
gt r, hv[c&l&&ctiﬁn]
c53:99 (%g%) L s, e65
hv ¢59
pm (b16) B
gm (»12) 1 MAB
pm (blt) TRB
hv ¢8
cslaqq (b)Y vV 3
cbT72aq gb&) t 22
ct5arn(b15) D
» 7ine ., hv c&9
es62gg (bB4) w22
816
cB871qg 425 , hs ¢65
b1 5ssrn Dt 1
hs ¢ t
hv e75
c572arn{v16) , ek 10
ga B9, ek 10
pa b0+ 323
ga b8 |, hv alé
c58:hs  chb
pm(b2) |, el =10
c¢ln ~10 , hs ¢
eln <10, hs ¢
d i=i=e69
Tv eh
ch9ths coP
pm 42 , Bh ¢75

faB aae e ey

TR TR VYY

R I L IR T

PO NE W e M s N NS e s e e s M8 CEREY 3 s e D WS ws e e e

Y

begeall:
number of actualsi= input:
rrocedurekindi= input;
parametermode = true:

R,

if procedurekind 'mwin stendard vproc. then

Ri= CSETRQE@AB&E%@&rt 1 (STANDARDPROCEDURETABLE
[nrgaadurakind}) else

begin

mimber of formalss= input,

relative address:= input;

blocknumberi= input;

callbytes= ,end proc call,

cDe
Re= CONTROLPABIE[ procedureking]
end;

par 1:= part 1(R);

go to callaction[part 4(R)];
coment ¢h3, c5l, c67, c5oh,

c56, ¢87, b7, or
- ~ 3 - ’
procedure 1 yalug %ﬁe%&é%”tguggg?(

brep %ggé,);

gt@?i&ﬁuh A
comment procedure call aTarm;
top operatori= top operator + 1
&ter@withm&rks(S&&ﬁ&AﬁQ?&@Gﬁﬂ&R@T&B&E[@r@ce&urakinﬁ],
merks STANDARDPROCEDURETABLE[ procedurekind],
OPERATORSTACK] topoverator]);
M:= OPERATORTABLE[ part ]; parametermode:= false:
Zo to stackoperator;

procedure call or assign in call:
par 1i= par 1 + 3; go to chR:

no type in call only in call: par %= par 1 + 22,

not formel eall eonly in call: ‘
1f munber of sctuals % nuwber of formals then
go to e59;

formal procedure in call:
par 1i= parl - 22;

Tormal procedure no type in call:
OUTPUT( beg call:);

OUTPUT (number of actuals + 1);
go to ¢75; comment stack operand from par *;

standard procedure severel parameters in call:
R3= STANDARDPROCEDURETABLE[ procedurekind ];
blocknumberi= part 2(R);
callbytet=  end standard call, ;
relative addressi= part 3(R); go to c87;
standard procedure in parametermods s
OUTPUT PAR 3
Mz= STANDARDPROCEDURETABIE[ input reference];
OUTPUT (part 3(M));
QUTPUT (part 2(M)); comment Not for CDC;
go to next symbol; ~
eh9: procedure call alarm:
ATARM 2
Mz= - OPERANDTABIE[ ' undec lared: ];
g0 Lo c75h; comment geo to nexk symbol:




chl: e5 , ca d26  ; end procedures
pm d27 DV ; QUTPUT(1f input = «no type procs +then
m (v6) D ; rend proc, else par 3); o
A imi=e60-c60=-e69 ; —

lcojPhb=cn e=0Q; Nttt For=-CDC 3

o @1 mnn K K Qe DX Attt bbb Wbt ODTPDTR input ++habe RN

- g_ imitebo+tel Gmd 5
hs ¢ e 3 OUTPUT (input + 3); comment 3 + number of parampeters;
hs ¢5 . ; = input; comment Remove the address hytes;
ar 3 D 3 Re= dnput: ~
hs ¢ 3 go Lo next symbol:
hs c¢5 s 3
hs e5 . hv ch 3

ch23

end call in parametermodes
ﬁﬂ%?ﬂmgcali‘byﬁ@); OUTPUT(relative adress):
OUTPUT (blocknumber) s

set normel mode: beg expr in parsmeter modes:
parametermode = false; co to next symbol;

expression in normel mode:
Res inputh; comment removes rend call’;
parapetermode j= true;
go to-next symbol;

beg expression in normal mode: OUTPUT PAR 3.
M:= OPERATORTABIE[par *]; go to stack operator;

beg local: parametermodei= true; OUTPUT PAR 3

baoz%gpc&ll‘byt@]. hs eh5
b1 812qq] rel a2ddr] , hs b5
NQmﬂhm%mm},hsc@
cb6Fpm 1 \'4

c69ths 5 , pnf r
hv ¢b TRRB

chblihs efh
pm (B%)  , hv 8
c88spmf v v TRB

TAR VS D \es e wae e M VI ey we s

5 go to next symbol;
c89ipm IRB  ; end Jecal: parametermodes= false; OUTPUT PAR 3,
ps cb=t | hv ch6 go to next symbol;
ch82tk 15 , ekt ; Prepare assigns
ga 12 , ca ; if =, (comb 15(R) V comb 16(R)) then
pn 243V : M§=mm&%mm%mﬁppmpmmmlamﬁgv]em@
pm t 33 43 ; Mz= OPERATORTABIE! bit 15 to 15(R) + 337
PP P2 , hv 8 3 top operandi= top operand - 2; go to stackoperator;
eQ01hs  chb : if expressions:
hv c75 5 OUTEUT PAR 3; go to c75;
c7'3hs ¢ . gr o ; array: set part 1 (OPERANDSTACK] topoperand+1 ])
hh ¢7% : to: (input); o to c73h;
e72:arn ! D ; switche
gr pl : set part 1 (OPERANDSTACK] topoperand + *1]) to: (*);
c7%3shs  ¢5 , hs cb66 5 label simple Formal etc normal mode:
H Rae= dnput;
; c73h: OUTPUT PAR 3,
c7hzhs 5 , hs ¢ ; copy 23
hs et , hs o ; OUTPUT (input); OUTRUT(input);
c75spm (Bh)  , om p2 ; stackoperand of par 13
P P, hv ch ; Mz= OPERANDTABIE[ par 11];
: e75he set operand:s
; OFERANDSTACK] top operand + 2]i= M,
: top operandi= top operand + 2;
: go Lo next symbol:




MPass 6, page 10]

eT6zhs cbb ; bounds: OUTPUT PAR 3.
hs ¢5 , hs ¢ ; OUTFPUT (input ) ;
hs ¢b ., hs ¢ : OUTPIT (input ) ;
hv c6 ; g0 to next symbol;
c77shs ch ; call or assign normal mode s
gg (p!) + =3 W7 ; if input % 0 then par 1:= par 1 - 3;
hh ¢73 ; go ho ¢T8h;
c78:hs  chh ; congtant normel mode: OUTPUT PAR 3
hs & , hs ¢ : For CDC:
4 i=ite69-1 ;  OUTPUT(input)
hs ¢ . hs ¢ ; OUTPUT (input) ;
hs & , hs ¢ ; OUTPUT (input)
hv  c7h ; go to cT7h;
¢79hs & \ ; call only normal modes:
hs col NZ. 3 if input 4 O then ATARM 2a;
hh <73 ; 80 to c73h;
c80ths ¢5 . hs e66  ; normal identifiers parameter mode:
3 Ra= inputb;
s OUTPUT PAR 3,
c8lshs & , hs ¢ ; copy 2 next symbol: OUTFUT(input);
c99zhs  c& . hs e ; copy next symbol: OUTFUT(input);
hv ¢t : go to next symbols;
c8lshs  ohh ; constants parameter modes: OUTPUT PAR 3,
hs e5 . hs ¢ 3 For CDC
4 imite69=-1 ; OUTPUT {input) ;
T hs e*® , hs ¢ H CUTPUOT (input ) ;
hs c5 . hs ¢ ; OUTPUT (input ) 5
hv c84 ; go to cBl;
c82:qq (el) ¢ 1 ; CR: URcounter:= CReounter + 13
hv cb ; go to next symbols;
d i=i=e69 : For CDC3
T v e6-' |, hv b6 OUTPUT (CRe ounter ) 5
d i=it+e60-1 : go to next symbol;




r?1 [ 066]
t@ag& 6, page 1]
c2: pm d2 , EmoP rocedure ALARM AND SET UNDECTARED;

begin OPERANDSTACK] topoperand]:= undeclared;
E&Eﬁm ends

procedure ATARM; :

begin PRINTTEXT({<typed); PRINT(s) end;
procedure ATARM 1, :
begin 'kiiwwwxr(§<$mbscri§t#); PRINT(s) end;
actual paramster expression from stacks
Ri= Dbits 36 to 38 (R);

top operandi= top operand - 2:

if R = O then ALARM;

OOrpuT (enD EXPRI R]);

goto next symbol;

FRDEXPR

cl: hs ek
hv al7 |, qq s+el?
cMehs e5
hv al7 , aq s+elo

&)

c?9ick U .tk =7
ga b2% , pp p=2
ca O , hs ¢

b2% sprmf end. expr JX ka2
ps cb-1 , hv c

A a2t =i

T gg a12 * end RF expression
ga 43 2 end R expression
qq amt 3 end address expression
L end string expression

qq 41e
elD0sek 6 , hv c27
Atz ga et3 41 QHTTT o 30

st., fune. boolean argument:
operatorstack pos 0

B L I L I I T LT

[The following instructions are overwritten by the stack ]

start pass 63

cf63 , ud Sel s tables from drum:
ge b2t , ud Eeh ; si= @ave nol= number of std idents;
at8ivk . pp pi= std table track; corei= top table place;
1k MoePs % =10 rep? pi= p - 1; corei= core - 40;
s s-B0 , vk ! to core(p, core); si= s - 10;
bs s , hh al8 if s > 0 then go to rep;
hs  es , ga he2 Ri= stack¥el 0t= inputb;
b2 ipp -t hs e3 pi= save no; oubtput(R);

stackref Oi= -stackref Ox2A(=20);

Ra=0

peck(R, 10, 19, first std proc treck);
nodify tables

bP22srn =1 D
ck 20 , Er 122
arn 2ell | mb b2k

alos :

b23:pm  U0e2s t -1
o BP2 VK TA
ac (b23) V
ac (v23) ¥ MR
pp p~* , bs D

for pi= p, p=1 while p > 0 do
table[pli= taple[D] +
(ir vit(*0, tavle[p]) = O then R

else stackref 0 + bit 1 - Dbit 40);

R L L T S

hv a8lg
ps (b2%) pp 4k si= gtack top + 1
pi 16, hv eb0 pi= address(operandstack[0]);
normeli= t; condition waiting:= f;
go to dnitislize staclk:
whigq 0 SR mask for first std proc track;
A A30m=~a5 ; -address (operator stackl0]);
d29:

S
oy




ge 2, CONTROL TABIE *, PARAME
r%cﬁgﬁﬂ Qufnufl

4
.

: in real out
T no ﬂaAQ hool out

: more mpar. int.out
real ouh
1 out

ag er8,10+" 3,29
! chB, OH1 B 20

b

o

R
.

T BTTERY, wﬁﬁﬁ out

;o ono par, int, out
: dnt, in, no type
LR A A i

. Ntam

ada : Iitar \,@l
qa : 14 Boolean

; own real

: own Boolean

; switeh

: array int

s array real

s arvay Bool

: proc. noe type
: proc. no int,

k] E-3 >

£

ASIEASRESO READ REES BN BEAS

2
O DD DWW 0D D DD D

£ \ ~0 0 - X
I T I T T T T T T R o Y S e T TN

%

@

0999999 e Y

P
R Re-ENERER IR PR R PN
E

: formal o

?
~

12
f»]
{')%
D
;;«,
b4

: formal proc. Bool
: Tormal simple int.
;s formal simple real

4

»
BN NN N

£l

aq cf0," 0+ 7,2 P Proc.
aa cBo o 7,2 :
aa c0.t o+ 8.2 :
qq. c80.1 9+ 9,2 :
aq, e, or10.2 s sinple
qa c,19+1 .2 ;s label
qq c80,10+ 7,29 £ 5 formal array int.
aq cB0,T9+ 7.29 £ ; formal arrey real
aa cfD o+ 7,29 : formal array Bool
aq c80 19+ 7429 £ : formal proc. no type
fofe} c80.1 9%+ 7,20 : formal proc. no int,
aq a80,1 08 T2 . real

7

7

7

R ORNeRNe AN}

: formal simple Bool
: formel label
formel switch

*

»

7429
7429
& T.29

aq efo. 7.29 £ : Tormsl string
aq I35 AT 7.29 : proc, call or sssign int
aq e80." 729 £ 3 proc.call or assign real
qa cB0e"OF 7429 £ 3 proc.call or assign Bool
qa ch0.,"9+12,29 £ : expression

£
f
pil
i
f
T
9
9 f
0q c58,10+7%,29 f ;
g f i
g f
)
f
i
£

end eall

beg exp

undec lared

los shring

1t

ouwbput no paream.
several par. no type
several nar. nonsense
arith in, real out
string in, nons. out
string in, Pool. out
arith in, int. out
int.in, nons, out
arith. in, real out

‘e a3m B3 aae

R R TEEN

YRS

aq cHB,1 013,29
aq e58,1 0413 ,29
aq ¢58,19+13,29
aq. c58.19+73,29
qq ch8.19+13,29

N Npe saa taa

Yy




[PASS 6, page "3, CONTROL TABIE 2,
fTvm@ &ctzﬁn Output Call
M1+ qq %833+c59,% 9 +eh3,%9
F o] qa 25a2+c* 1,1 9 +c59,39
T 13) qq " a2+c50.1Q +eBT,30
F-uh1 g0 2ar+es0.10 +CR7.309
457 qq  3d2+e59.7 0 +eh7.,%9
461 qo “a2+c** .19 +¢59,39
F-177 gq L6a3+c50,7 0 +eh% 30
F-u81 qq 2332+ .10 059,39
f 49] qa 27d3+c59.7 0
501 qu a2+ 78,1044k 2g
F"5*1 aq  *AP+e78,7 0F15 20
Frc2] ag  2a2+c78.10+16.29
537 g0 3a2+c78,% 04t 7,09
547 qg 132+ 73.19+18,20+¢49, 39
RS 1 ga 2d2+e73,19+10,20+50, 3@
i qq  3d2+¢ 73,1 9420 ,29+e59, 3
"-571 qq 1732472 .1 Ore .@9+a59.39
(58] g 8d2+e7" .1 9+22.20+c50. 59
'*ag” Q. 932+c 7' .1 9423 ,20+059,59
601 ag 1082+ 7" .1 9+2h 20+059,%9
[6°1 qq  7dP+c79, H2720+CET7 .59
L 621 g0 2332+¢79,1 9+25,20+c55,39
“63] ag 2Ma2+e79,19+26,20+c55,39
(617 qg 2542+ 79,1 0+27,20+0 55,30
(1651 aq 1324 73,10428,20+¢50,%0
1661 qa 242+ 75,1 0420,20+¢50,30
[167] qaa  3d2+c73.1 9+30.29+¢59,39
[#68] qa  laz+e73.19+31 ,29+4¢59,30
[-69] ag 12+ 73,1 0+32,20+¢59. 59
[ 70] aq 1502+¢T3.1 9433 .20+¢59,39
“711 g 16d2+c 75,1 9434 ,29+¢ 59,59
*72] ag  732+73,1 94537,29+¢ 87,30
C-73] qq 23d24¢ 73,1 9435 .20+ 6., 30
[ 747 aq 2haz+e73,1 3436.20+¢56.39
F”?S] 49 2542+ 7341 9437.20+c56,39
:'76} qa  1d2+cT3.1 O0+38,20+¢59,39
F+771 aq 2a2+¢ 73,1 90+39.201059.30
[478] aq  3a2+c73.% 0+10.201059.30
791 aa 2a2+e73.1 9411 20tchg. 50
r80] a *’d?+c72.49*2‘.?9+959,§9
[-8'] aa  532+c73,1 046" 20450, 50
1827 qq 2082+ 77 .1 Q%QR.WQ%CR& 39
1837 qq 21d2+cT77." 426,20+ 5k 50
[ 847 aa 22a2+c77." 0+27,20+ck, 30
&7 qa c69.%9
(8] ac 2
'-871 g, 39d3+ebl 1 042,20
4887 ga 1332+ 73,19 +87,%0
189] qg  7d2+e1 .10 +ch9,39
f*@@}cygathMw%.*9 +¢59,30
Fﬂ?” aq 6d2+c¢?? .10 +cH0, 30
(192 ag  732+c59.%9 +CET 59
1931 qa  632+¢50," 9 +€57,39
[194] qg 40a3+c59,10 +eE3 %0
1957 qg 11d3+e50,1 0 +053,39
(1967 qu 42d3+c50,19 +c53,39
[97] qq 43a3+c59,% 0 +H3,39
(98] ag “ha3+e59,% 9 +53,39
[199] aq U5dZ+e59,%a +¢5%,39

NORMAT: MODE CDC ]
with par, |

fo

S b b e

; ;—h_%:ﬁ_*b_f—h e I N N B B e T . T TSNy

-

oo M:ﬁ?ﬁxﬁ-ﬁfﬁ

b

.
.

2 tne ee

NS s sae

(XTI

Py

AT VTN

e e e

LN T Y SN

tre e

P8 N0 N2 N38 BB a8 vas e sas cae  we

TIP IS es nae wa N s 3y \se o SIE N N3 Asa A

Ve e e ue e

a8 e are

W e e

bool in. real out

no war. hool. oub
more par,. int.out
mere par, real oub
more per, bool.out

standard integer

array, int. out
no par. int. out
int. in, no type
lite.string
ibeint.

lit,real

lit.Beolean
own integer
own real
ovn Boolean
switeh
array integer
real
Boolean
no type
integ
resl
Boolean
integer
real
Boolsan

nroc,

simple

label
formal array integer
real
Boolean
nroc,.no type
integer
real
Boolean
simple integer
real
Boolean

formal

formal

formal label

formal switeh

formal string

rroc.call or ass.int,
real
Bool,

expression

end call

heg exp

undec lared

Iesstreng
st

outvut no param.
several par. no type
several par. nonsense

griths.in, real out
string in, nons, out
string in, Bool. out
arith.in, int. out
int.in, nonsense out
arith.in, real out




IPASS 6, page "4, CONTRCL TABLE 3 CDC]
[m@d@ xn@@r pendent symbols originating in vass %, values rel. to 450 in 37
[ﬁmwmmyAMme&mpm;mﬁwaamw]

(2007 qa 2.0+clh8,1 9+ 13,29 : bound comma
(2017 qq 5,047,198 hh 29 ; subser ,comma
2027 aq €319+ e 29 £ 3 proc;
f2057] qq "232,9+c90,1 0+ 16,20 £ 5 ifex
[204] qg cho 9+ 45,29 £ 3 ifst
2057 qq 3,0kl to+ b7 .20 : thenex
rZGF aq 3.,0+%6," 9 s elseex
il I S R vt
F2097 aq cho,to+ 18,20 £ . end else ;i
2107 qq cho, 1o+ L8P0 f ; end then st
Fo11 7 qa c30.10+ 129,29 £ 5 end go to
Tz*z: aq 0. o+ £0.290 f ; for

2'3 0 aq 5494C39,19+ 57 .29 : step

2141 ga 3,9+c30Q," 0+ 2,29 s until

2157 qq eho, 9+ 5%,29 £+ end do
[2167 aq c9.% 0 +164%,39 £ ; vos

F2*71 aa 9.9 +5d4%,30 £ 1 neg

[218] qg  0.94c32.10H2d%.20+ 733,30 ; +

F?ﬂ@l 49 9.9+c32,7 9+ 3d3,20+7843,39  ; -

22071 ga 10,9432, 0+ Ud3,20+1 045,30 5 x

r22-1qqa -0 @+e29,*9+99ﬁ§ﬂ@?@ﬂ065 30 1/

2207 qq  “0.9+c33,? 0+2243,20 .

Foo371 qq 4».9+a59* 9H2343.20+2733.39 3 A

Fkg&; qq  R.0+c32,1042hd3,29108d%,39 ;<

Fore] qg  B8.9+c32.7 0+2503,2042503,30 3 <

Foog ] ole} 8.0+c%2," 0+2643 ,20+2643,39 . =

fo271 aq  R.0+e32,' 9427d3.,20+273%.39 5 >

[228] qq  R.0+c32.1042833,20+28d%.20 ;S

2007 g0 B.0te32.1 01203, 204 . 2

"pxcﬂ qq 6 g+e3h 1 oRE0AB, » . N

[>%1 qa Lot3l 1 045" iy

raxp? aa h Otcl 1 0k3133,20 . =D

Fox3T1 go  3.9+c3h," 0432d3,20 : =

Foxi] g c0.%9 w3732.39 £ 1 |

31 aq 3.1 Q w573%,30 ¢ [

ro367 qa 3, Gkl 1 G ‘ . ;1ghi hrachet
[257) qq 2.0+ e7.°0 ;)

F”ﬂﬁl aq c0,”q +333%,39 £ : -,

2307 ag  B.Hc30.19+ 8,29 . simple for and do

stepelement and do
while element and do

r”@ﬂl aqg. F.O+CO5,1 O 55,29
Mokl gg 3.9+che,19v 5620

e e as




M>.72.651

FPASS 6, page *+, CONFROT, TABTE X coel
[MODE_INDEPENDENT SYMBOLS FROM PASS L. VAIUES RETATTVE TO
T PRIORTTY ACTTON f&yvyﬁfﬁ1

ol qo  ; end local
£ -1 qa £ . bypasslabel
r 21 qq 3 goto bypassalabe
r 5] aaq s labeleolon
r 17 a0 9.,%03 Q,ﬂ?} : boundcolon
r 5] aq 2,.O+ch, 1o P20 + end bounds
L s aq 2,9+clk8,1 o Wﬁ 29 : end bounds real
r 71 aa 2,9+ch8, 1 Q%‘S?,QQ : end bounds Rm&l@&ﬂ
81 ao 2.0+ckl, os N7, 29 : thenst = then ex
[ o] qq cho.1 9+ 62,29 f : else st
Fa01 aag chétor 63,20 f = for
r-«1 Qg 3.9+c 08,10+ 6,20 . sthenelem
Mol aa  cl2.70+ 65,20+384%,30 ¢ + Pirste=
[37 qq 3.9+39.19+ 66.20 : while
[4] qo 3.0+cks,” 9+ 67,29 : while element
["5] aq 68,0 G f : prepare assign
;‘6] aq 3.9+c39.1 9+ 68,29 : simple for
“7] aq 2,9+ c£,79 : end assign
F A1 qa 089.“9 f : do
o] aq clo, o+ 69,29 f : while label
(207 qa 38,10+ 65, 29+3833%,30 T ; 1=
rQ‘] aa 2.9 3 end ex
[?2} qa 2.9+¢30.1 0+ 09,20 s end des

[M&g% TNDEPENDENT SYMBOLS FROM PASS 5, VALUBS RELATIVE TO 0]

ol ag ch0,.7 G+ 70.29 f : local switch
M7 aq ch0.7 9+ 77,29 T : local proc
[ 2] ag #ﬂe 9+ 72,29 £ : local label
3] aq h0,1 9+ 73,29 £ 5 blind
i L1 aq PO ?JJoQQ T : end rass
57 aq c82.19+150.20 £ : CR
6] ag C50.1 9+ 75,29 £ 3 beg block
[ 71 aq c50.1 9+ 76,2 © 3 beg proc
A 8] ag cH? .19 £ : end proc
97l aa eh0,.* O+ 77,79 f ; take value integer
r"()' aq eh0 . O+ 78,29 F 3 take value real
17 qa ChHO T+ 79,29 f 3 take value RBoolean
227 qo ch2. O+ 80,20 £ beg call
31 ag clo. o+ 81,29 £ 3 end block
4] ag c76.* O+ 82.29 f ;3 bounds
L% ag c88.719+ 38,29 f : beg local




F* 6671

PAGS r’

=203

page 6, OPERATOR TABLE CIC]

AC$K€§ PRIORTTY CHECK CUTPUT (UTPU SYMBOL/]

AN N

2y
=

SV W N

S

ol

.
r
R
F sl ao
[ 61 aa
r 7l aq
t' a’l ag,
T 9l aa
r-0l aq
[+ aa
P27 aq
g’ 1 aa
L aq
-

r

UK WU JE S
Q
2

371 qq
387 aq
591 qa
Mo aqa

[ 114 '! qq

1 aa
1 aa
1ag
1 aa
157 aq
u7) aq
[ 1 8} aq

f?&anr

CA)'*F““? 2 Q‘%C?L;@?O

o M Bt G Qb 22 29

C‘» )f»!» )L .A 9‘%“(}:‘3? @8(—'}

et he 5, 10+e22.,29

ethe 6,19+c22,29

et i+ 7.ﬁ9%a22*?9
ety 8,7 9+e22,29
e bt Q.*9$c?? 29
et L0 1 e 22,20
o’ bt 1 9+eP2,29
c’ B3+ Q.10+ 6,20+
e’ 3+ 9,1 e 6,20+
e 3+ 0,1 G 6,20+

C* B 0,0 9reT 6,20+

et e 9,79+t 6,29
c R+ Q.1 G 7,29+

q chFE 9,7 Otet 7,20+

ot EH 04" Gre” Ta20+
B0, Ore” T2
e P+ N Oee? '?’.?:94*
e Z+1 0,19+ 8.2

P+ LI GHe i h. “Q*
X Z.!wf« 8, @"i 20 a?ka
et B,1904c20 .29+
et 8,109+020,20+
el 8,1 04e20.29¢

et 8,19+c20,29+7
o’ lt 8,1 0+c20,29+
'3+ 6,192t 20
0B+ h 102t 20+
g ¢t 3+ 5,*9+c8“,29¢f
g ot 3+ T, G2t L2920, ?9
cths 2, 1@%“0536’4« 20+328,%0
2.0 92%, ?@%@?%@§9
2.1 0+¢19,20+328,39

S

3
IS
VA AN
.}.

2]
+

119

o! Bk 2,10+ 3,204

8z.j‘;
8)%3’}
8,39
0% 4,39

83.39

8,59
S’H&%Q
36.39
89.39
+ 87,39
89.39
X439
97429
98,39
99.39
00,39
0139
02.39
03.39
0k.39

0739

etht 2,7 9&?@*0U§d££
¢l O+ 2019+c27@29$2d2359

et 0+ 2,1 0+c28,29+042,7

010+ 24t 0He28,20+3d2, %0

C10+ 2% GHe27,20+

42,39

cPB+ 2,0 0?7 ,29+642 .39

10+ ?:3,"' Qe §F 2O

232,39

2639

ePht 2, OHC2T 2 Q*Té&*%ﬁ
e1O+ 2,1 He28,20+242 .59

NS LT

TR TY

e aw ¥

B see N I

N3 Aes B tas AR N8 AN SAe A B3 \sp 433 B8

prep, undecl, As8S.
undecl, 3

undecl.
undecl.
undecl,
undec L.
undecl,
undac L.
undec L,
undecl,
S+

Pt

oJEec ENIRSARSY

S

-

>
ES

4

1

1ty fede
X

29 28 o
X

neg

5 TN
e
20 T ne 38

3% 29 29 38

& >V UIA A

e
~

28 o8 s3 a6 33

bl

T -

prep. int. ass. : prepare

ssilgn

prep.real ass, @ prepare 858 ian

prep. Bool. ass. @ prepare &858

(

. e= t oim
TYPE] ; actual parameter
; arith.in, val, @ut; real
: string in,nons. oub: nonsense
; string in,Bool. outs Boolean
; arithe.in, 1 t. oubt integer
s inb.in, NONE. outs nonsense
: arith.in, val, out? real
; array in, int. out: integer
; int. in, no type: no type
; sbring in, real outi real

g L7 WORDS, FROM 243 TO 4843

a fm@(Q+Q6% &«maﬁ%&f&&9+&g

g
b ke

a2 &?%&?+a?+&?*a?*a?%&“+&?
e’ b TO0+al, i=e’’

?

@ﬁkngﬁxﬂwnhﬁw@Q

ign




r?f. J@R& J{'i'_!
[PASS 6, page *7, CONTROL TABLE * PARAMETERMODE GIER]

[Action Dutput]
bool in real out

no mar. hool out
more par, int.out

aq 058019$89&29
aq 258,71 480,29
qg, ch8,19+89,29

e ane

o

aq et 8,1 94+89,20 mere par, real out
ofe] ' o+89,29 more var. bool oub

Ees

HEh,20

standard integer
array, inb. out
no par. int. out
inte in, ne tyvpe

B N LY S

e s

ao %8* .4 O+C\(’}~Q(}

1a ; i string
C},q @’Z Q"“(}(}Q( ; }mit.;i?(}ﬁﬁ

Qa c8' .19+90,29
9+90 .29
Q+87 °
q+o7 QQ
" 0+87,29
1 G+88,29
*Q%ﬁﬂ “Q
«Q+M8

Lit.real
1it. Boolean
own int.

own res

own Boolesan
switeh
array int

aq

tre N2

N s Wwa o

S ; array real
P o+88.29 ; array Bool
9+8 @.39 : Proc. no
k SV ! proc. no
; ;t_}r.‘e:}'::@ ne
H

c?s(m %%M Q
c80.1 9+86,29
e} 80, 9+85,29
qq e, 9+85,29
aq 080.40*98»70
aq 80 .1 0408
arn mQ ‘4%4(0mr

“re A

RTERYYY

-%':%.e"ﬂ:;“‘_!

formal arrav int,
f@rmﬁl array resl
formal array Bool

“a

TS

%1.

5 Hy %1ﬂfﬁ‘ﬁfﬁ%ﬁ R T SR %‘%1ﬁ?ﬁ:@%ééﬁ?ﬁﬁ3% Fhth g rh ey

a1q, 0,0 wma&§ s Tormal proc. ne type
qq 804" 88,20 T ; Formal proc. no int.
aqa c80,19+88,29 £ 3 formal proc. real
aq cB0.19+88,29 £ ; formal proc. Rool

aq c80,19+88,29 formal simple int.

aq c80.19+88,29 £ ; formal simple real
aq c0.19+88,29 £ ; formal simple Bool
qq c80,19+88,29 £ ; Tormal label
ga c80.19+88,29 f ; Formel switch

q c80.,19+88,29 f ; Formal string

a c80,79+88,29 £ : proc, call or

q @8&.4G$SR 29 ; proc.call or sss

] c80," Sﬂ 29
a LTI

Cﬁcv .“' &

3 proc.call or ass
: expression

: end eall

b g exnp

; undec lared

: gtring

) ﬁiﬁ'ﬁ‘ﬁ'%?ﬁ SRR

3k

T owbput no param.

s several par. ne htvpe
seversl var, nonsense
srith in, real out
string in, nons. outb
string in, Bool. ouh
arith in, int. out

¥ ¢ oint.in, nons. out

£ : arith. in, real oub

ﬂ\

a 18 ?
q CF%M %Cﬁ@w*«}
At ch8." H#+89,29
a
o

0

NP wes w

wa sas




IE 2, WORMAL MODE GIRR]
with par, ]
£, ¢ bool i real out
T, ¢+ no par. bool. out
T, 3 more par, int.out
7, 3 more par, real out
e nar. bool.out

[PASS 6, page *8, CONTROL TAB
gqﬁmﬁ A?*naﬁ Cubouh

+CHO,3Q £,
177 ag 50, +eR3,30
F-487 gg ”%ﬁ?+¢“ e +0RG EG 7 I
r'kﬁf ' ’76“%@%0 aQ +C%?°3Q Foo: dvb. din, no tvoe
Fee07 »@%@%QW%WWW' £, : lit,string

“ AR+ TR GrOr .o ldt.int,
242+ 78,1 0+GR 20 £, Lit.real
342+ 78, % 04+05, 20 f, : 1lit.Boolean

f‘

switeh

TAZHC TS 1 GeT . own
QQQ%Q?ﬁ.‘@+ » £, 3 own

FAZHCTE , . iﬂ ;mmg@&mmz
a2+ 72, Q%Fﬁaqa%ekﬂ %9

e s

Iy

S S Yt SIS R I

F”S@ SA2+c T o O+T3, 2040 0,30 1, array integ

T eQ QAZ24+CT ., Q%?§m29+ﬁ 3,30 F, real
50 TOA24e T L ORTR, ?Q+Q,, 3, Boolean
6

a
a 7d2*6?9.‘9%?9,a@+<
q ARA2HCTA ORT O, ’?Mc’*
qq 2hd2+c79, " 979,290 55 39
aqg PHA2+e 7O O+T70 @Q%@R% 7@
aq

Proc.

N .Y
2NN

YT Y Y
C
R

DD DN N
X3 w—l.j_J._.l__!.-J—

51 ogg 1d24e7R, @%TR , e ﬁimpl@
661 qa 2a2+cT3. 0Tl ?Q%@ Q,ﬁ@ . real
- 71 qq Ad2+eT3 ‘9@?) 2O RG,BG T Boolean
4681 aq  hdar+e73,1 orTh, £, : label
1697 qa ‘&d2+c?§%%9+?wkw§+egﬁ,§9 f, 3 formal array integer
(707 g *5A24c 73,1 0+75,29+¢50,30 T, ; real
[ 7] qq 16d2+c 73,1 0+73,29+¢HQ,30 £, - Boolean
7] aq  7A2+cT3T HT9,204c 87,39 £, 5 formal proc.no type
Rlg ?%@?%c?ﬁ 1 0+79,294056,39 £, : integer
_Wﬁ mmswqmﬁf,; real
751 qq 2 WPOHeE6,59 £, . Boolean
:f76~ ag f,2+c?“ﬁ*9%30 ?Q%CM9,§9 £, : formal simple integer
‘777 aq w+¢?§.4/ Tgﬁﬁ «39 T, 3 real
L 1
<787 qa 7 C 29 F, 3 Boolean
"797 aq  MaP+e7z, *@%78 2O+eH9,39 £, ¢ formal label
[ 807 aqg *1dl2+e7? ¢ 9+7(¢& £, 3 Formal switch
M-8 7 aq  HA2+¢ TR, OH78,.2 £, 3 Formal string
[+ 827 a0 20a2+¢ 77,1 9+79, 99+¢%h.%ﬂ f, ; proc.call or ass.int.
21024c 771 HT79,294e51 39 £, real
1 2242+ 77,1 79,2048k 3G £, Bool.
c69,70 ., : expression
2 ., ¢ end call
3943+c6l 1 9+ 1 29 . 3 beg exp
TRA2+C TS 41 O +¢87.30 £, : undeclared

Ta2+e" "t 1 Q +cH0, 30
2har+et 19 +¢50,39
+ch9.39
+eh7,39

9 57,39
%Gﬁ%$c5@ 9 +0h3,30
I1d3+e59,7 9 +e53,39
42da3+c59.79 +e53,39
- 43d34cH9,7 0 +05%,30
) Mhiaztes9,19 53,39
[99] aq hsaz+es9, o +¢53 39

: lmsstreng

s last

: outout no paran,

; several par. no hbype
several par. nonsense
arith.in, real out
string in, nons, outb
string in, Bool, out
arith.in, int, out
int.in, nonsense out
arith.in, resl oub

- -
- 2

Fyomh o ey b e

. -
(S SRR

-
138 new \de e

P

-
YY




6

page ©9, CONTROL TABIE 3 GIER]

[Priority Action Output or operator ]

a9
Qa

aa

aq

qq
aq

aq

2.9+ch8, 0+ 09,29
2, 04+cl7, 0+ 28,29
c31 .19+ 39,29 T

1 12d2,9+¢ 90,7 O+ “2,29 f

clio 1o #2,29 f
2okl ror 15,29
3.9+c36.7 9

c82,1 9+ 30,29 £
B3.9tC37.79

clot o+ 29 f

cho,r o+ .29 f

cB30,70+ 50,29

choor w129
3.9+030,10+ 22,29
30439, 9+ 23,29

cho. o+ 26,20

c9."9 +16d3.39
9.9 +5d3.39
Q.9+e32. 041 243,29+ 743,39
0.9+c32," 9+1 343,29+ 843,39

-

R Y T T N S

ot

10.9+C32 1 GH20d3,29+2043 , 39

10,9403% 1 2243 ,29

WG 32,1 942303 ,20+21d35,39
8.,0+c32 ,1 0+2Ld% , 20+2133% 29
8.9tc32,19+H2533 . 20+25d3 .39

8.9+C32.1 9+27d3,29+2743 . 39
8,9+c32,1 0+2833 ,20+2833,30

62 el 1 0+50403 ,29
EaQhe3h 1 9+31d3,20
hoo+eh’ 1 043133%,29
3.9+l , 1043243 ,20
c9,° 9 +37d3,39
c35.%9 +3743,39 f
R0+l 2 g
3.0+ 7.7 9
¢9."9 +3333,39 f
3.9+c39,19+ 8,29
3.04COR," OF 25,20
Sugtcln, e 27,29

3

N R TN N R )

e e

e e e

t38 8 e s

D=V A A3 X )

[EY SRV ST S

Y

rre se

1 e 3 r-l,«{u

e A1 Aaa are e nee

independent symbols orviginating in pass 3, values rel. Lo 450 in 5}

hound comms
SUbhsCTr . omma
Proc

ifex

ifst

thenex
elseey
delete call
end else ex
end else st
end then st
end go to
for

step

until

end do

i
A4

right brecket

simple for and do
stepelenment and do
while element and do




[?oﬂ?séiﬂl

[PASS 6, page 20, CONTROL TABIE 4 GIER]
rvﬁn TNDEPENDENT SYMPOTS FROM PASS L, VATUES RETATIVE TO d22]

[ PRTIORTTY ACTION OUTPUT]

ol qq 89,0 a0+ 1,20 f ;3 end local

r ‘1 ag €96, o101 29 £ & bypassliabel

£ 27 qq clio.' o+ 8,20 f ; gobo bypesslebel
37 qq clo, o+ 9,29 £ . labelcolon

| h] aq ?2.9+ckg,r 0 : houndcolon

r 51 qg 2,9+ch8,70+100,29 ; end bounds integer

['6] ag 2.9+ckB.° 0+100.29 s end bounds real

A aq > OB, 0+100.29 : end bounds Boolean

I 8] qq 3.0mchl. o 15.90 : thenst

I ol aq cié@.*w *% .29 f ; else st

071 qq el 1o+ 16,20 f i = for

F<47 qg %.9+co,1 0+ 21,29 ;

27 g0 ch2,t 0+ 80,20+%843,%0 £

427 qg %.9+c39,79+ 10,29 . while

17 qg R,O+chn 19+ 20,29 ; while element

(57 qo c68.19 f ; prepare assign

51 ag .39, 0+ 17,29 ; simple for

P71 aq P.o+ 06,10 s end assign

I8l qo ef5 .70 £ : do]

l-al qq cho, wm 0.2 f 3 vhile label

|'20 ag 238,10+ 80 99% BA%.39 T ;3 =

r?" aq 2.0 3 end ex

tﬁ?d 99 2.9+030.1 9+ 38,20 ; end des

{ B INDEPENDENT SYMBOLS FROM PASY &, VAIURS RETATIVE T0 dOj

[ ol aa ch0." O+ 8 f : local switceh
_F ol qq ch0 WO+ 82,29 £+ local proc
L 27 ag clo o+ 83,29 £ o,

31 qa cho or 84,20 f;
Fitqg et 0+103.29 £
’: L».] sle} 282,19 f o
F 6] a9, cH0LT O+ 6,29 3 beg block
[ 71 aq ch T OF 3,20 f 1 beg proc
81 qq cht SOk 1,29 £ 5 end proc
[ 9q aqg ch0.T 01 29 5 take value integer
[ 07 qaq L OH102,29 f : take value real
" qq 50 1O 02,29 f : take value Boolean
F*@q ag 52,00+ 2,20 f ; beg call

%1 qq c&ag QF 7,20 f ; end block

a1 aqa e76.1 9+ 08,29 £ : bounds
[“5: qq 88,10+ 0.29 f 3 beg local

jo




[PASS 6, vpage 27, OPERATOR TARLT GIER, ~7.june o6t ]

oy

TY CHECK OUTPUT OUTPUTSYMBOL ]

ctht 2,10+25,29 prep. undecl, ass,
el 3,1 94e22,20 undecl, 3
oo N l,L 4%@?;} 29 . undecl, !
undecl., ¢

s

203N T LN

: undecl, A

: undecl, 7

Js] e - undecl. ©

o1 qa 0,7 0+eP2 20 : undecl, O
‘0 gg e+ 0,1 04e22,29 : undecl, *0
“* 1 ag e 'u*“.*Q+Q82.29 : undecl, **

agq ¢’ 3+ 9,1 9+c16,20+ =730 - i+ 2 +

2
"31ag e'AF 0,19+016,20+ 52,39 5 = 3 -
hl qg e B 0.1 04+e16,20+ 53,30 ¢ ix 3 %
Te1ag et 3+ 9,10+t 6.20+ 35,39 1 neg:
67 ga etl+ 9,19+c16.20 :

“7) qa o3+ 9.1 9re17.20+ 1 B0 s+
18] qq ¢’ 3+ 0,10+e1 7,20+ | ;o= t -
197 qq Cl ARG, ‘*Q«m 1700+ - os
P07 qg o B+10,1 Oret 7,20+ = /)

™
] Cd?_’_ﬁ - .%“;N*QA 717*?%

217 qq C AL A
g??} g c1EF 0GRt 8,20+ IS
231 qg 2471 194" 6.29+ : TA TAvead
[2h7T qq crh+ 8,19+¢20.20+ 6 s L A
M2eT gg etle 8.104020.20+ 65,39 &+ € 2 <
F267 qg et b+ 8.19+¢20.20+ 66,30 ;o= o2 o=
o771 aq et l+ 8,4 0+cP0 .20+ €7.?Q D
F287 qg c1l+ 8,104c20,20+ 68,30 - T ¢ §
F201 qg c1l+ 8.1 0+c20.20+ 69,50 : 4+ 4
(3071 ag %+ 6t*g+cg*.“9+ 70,39 3 A1 A
(37 qg ¢’ 3+ 5,7 042" .20+ 77,39 : V 3 V
[527 qa o' 3+ 3.7 02" 20+ D s =
7B 7.1 042 20420,39 - =, 3 -,
el 2 gre2ll (294! 28,39 ; vrep. int. ass. : Drepare assign
7B+ D, 0Re23,204+A28,30 Terl a8ss. ¢ nrepare assign
el B 2,10t Q,20+d28 EQ Ty Bool. ass. @ prepare assign
A nAQ : (
B+ 2,70+ ¢3,20+ 19,39 PR T T

(YIRS

actual parame
;htln val. out: real
smmm§}nﬂmh@cmt:nmmmm@
string in, Bool. out: Boolean
arith.in, int, out: integer
eR26+ 2,1 0+e27,204+642, %Q int.in, nons. oul: nonsense
crivk 2 *®+e?? 204242 .39 arith.in, val, out: real

c O+ 2 ﬁ@$¢@§@29%“d8.59 ; array in, int, out: integer
cR2b6+ 2, Q+c97¢Q@+fﬁ“ 2G ; int. in, no tyre: no tvpe
104+ 2,7 G+t 00,20+2d02,%95 bool in, real oub: real

¢ ba 2,1 0+c29,29] RESUTT
¢ 2,1 GH027,204242 ,30
¢l O+ 9.*@%&?8 20+642 ,39
e O+ 2,19+ 28, 204392 , 30
ciO+ 2, @i»c’»*?of%“*dP 29

w)}

8a3]

e : end GIER table drum block

HAS 47 WORDS, FROM 243 TO 48




OPERAND TABLE ]

4 i=d’
[ 21 ag 367.9+79," o+ L% ?Q@“.5?$4 38 3 undeelare
[ 7 aq U3h.o+ 22,194312,204 324 .38 . intege
r ?1 ag 3%8 Qe 9“\Q%&68,¢ 3247 .38 & real
[ 37 q JOH3LE, @@6*6#29 +2,38 : boolean
[ 47 qq o gﬁﬂﬂg%éﬁg.zg +3,38 3 label
r 51 aaq 6Lt 9+769,29 +1,38 ; string
[ 61 aq S0 1 9rQ0k 20 ++ .38 ; nonsense
[ 71 ae £12,79 s no type proc,
) Qq "P8.10 +1 3241 35 ¢ int, arr
[ o] aq 128,79 +1,3242,55 ; real arr
07 qq 128,40 +h 3043 35 bool. &rr@
7 qan 128,70 +6,32+0 .35 ¢ switeh
r-o1 aq + 27.29 : unknown type
r”BW aq 367.9+679. fOR LB 2G4 F04 .28 ; undeclared
F 17 qq 128,70 + .35 5 for.int.arr,
57 qq T28,10 +2,35 ¢ Por.real arr.
61 qq. 128,10 +3.35 ; for.bool.arr.
r‘7] aq 8.9 ; proc ' o= procedure with
r“R] aq Q : parameters, call and assign
[+a] ag 9 ;
201 qq A3k, 2.1 OB 2,29 + .38 ; proc 2 = vrocedure withouh
'?*: qa 558“Q+ 9+li08,29 +3.38 I parameters, call and abbign
(227 0g  6,0+856,7 9+576,20 +? 38
237 qq 434,96l &.“9+§¢@§M9 +',38 + proc %2 = procedure without
(217 qq 338,048k, 9408, 20 +‘.ﬂ8 ; varameters, call only
(257 qa  6.0+8%2,19+516,20 238
dos
d 1=39d29, dl= d5+50 :
d &' 8=c8, e'6=k-a70 : Pass vord parameters
e ;
i=le2*, e22=e!f-etiim’ :

le_,

1967 By Ome 2l Orat &, O+eR2 ,36+e22 ,AU+205e1 3,39, Pags word

e*Hm@*(

[V

ESE




[P&sa He 442,65, Page 1]

agmw + e70, i = 205e13, a30, b20, c50, 412
el?7 = i
d a10 = 265 [output base] , @&=146 [1it bvese]

d1 = 108 [max interest], at = 640 [value allowed]

5 = 768 [teke value], 46 = 3d10 [local blind, output]
7 = 20 [ch: call and assign constant]

e we we e W

a
d8 = 188 [undeclared, output], d11=9d10 [value integer];

CARRET: CRcounter:= CRcounter + 1;

next 1: bytes= input;

chlishs cd0 |, ga b5 ; start pass 5: min identifiers= takebyte;
sc b8 ITA : maxpi= basestack - min identifier;
pa b8 t 512 NTA if maxp < =512 then maxpi= - 512;
hs clo |, ga b1 own addressi= take byte;
hs c40 |, hs e3 ; output (take byte); comment stackreference for block O
pm 1! ., ud sel relative to display;
bs s 3 for it= 954 ileble. step -1 until
gm L40e25 V-1 M ﬁé‘tsmnaéﬁdﬁ;g%il?mr do T
grm (r-‘l? t M storewithmarks(,blob., 3, decltable[i]);
it (v15) , bs (r=2) ; for it= i = 1 step =1 until minidentifier do
ps s=1 , hv r-4 storewithmarks{0,0, decitable[ i}]q)‘;
p O . hv et dss= » firstavailable, - 1; blocknumber 3= O;
L o to from start:
bhs qaq ; gecI
H8 aq 3 number byte
b13299 1,32-1 034 H
M632qq a8.3h ;  undeclared
b1829qf d47.9 3 constant for proc value
b1o2ag  1.2-11,34 3 constant for take value
chospm (e1) Xt 9 ; integer procedure teke byte;
hs e2 TA 3 takebytes= input;
hh s 3
H
;
H
;
H
H

hs e2 IA byteread: if byte > 512 then go to outputdescription;
s ga 12 if byte > | Gpinterest. then
hv al T
17ths t al
a8: pi a.g , hv e13 next: begin output(byte); go to next 1 end;
ck = , & T
pm[ bytesh [Xta2 IRC Re= table[byte:4]; marks:= marksoftable[bytesl];
ga bl , gt b2 outputs= part T(R); actionnumber:= part 2(R);
hv a3 NC if marks 3 'notdecl: then
tk 20 , ar (el) Pegin decli= (part 3(RYF byte)x245 + part 4 (R)x24353
ck 15 if marks ¢ 'noblock: then setpart 1(decl)

to: (blocknumber);

ar[block no] D IRB if marks = 'pymber* then

ME Mo e W W W we We Ve We e W e W s

gr b4 begin numberbyte:= take byte;
hv al LRA decIz= decl + numberbytex2ql
hs cko |, ga 15 end;

ck =16 , ac b4




[Pass 5 page 2]

ats hs clo |, ga 16 next identifier: Ri= byte 1:= take byte;

hv  a22 1z if R = O then go to CARRET 2;
hv a5 NT if vyte <512 then go to byteread;

declCR:= takebyte;

hs cho , ga b7
Rs= decltable[byte 1];

b6: pmo[byter ]X  IRC

H
H
H
b4
’
hh b2 r ; marks Ri= marksof(decltable[byte 1]);
hv b 1974 ; if part?(R)>512 then go to action[actionnumber];
ca (b3) NB ;5 If R4 0 then
hv c3 NB ; begin if part 1(R) = blocknumber then
pp P . ck =5 3 begin if marksReg:standard then go to error! end;
b8: bs pd , hv c32 dss=ds+!; if ds>minidentifi€T Then g0 to error 2
ar (b6§ D ; storewithmarks (bits (5,34, R)x2A(-5T +
; bytex2430, marksR, stack[ds]);
gr pd3 MRC 3 information 1:= informetion 1 + 1;
qq ?eu) t 1 ; storewithmarks (0, notfirst, decltable[byte 1]);
grn(b6) MA ; end stack previous declaration for same
a3: 3 identifier
bls pmnf outbyte] DX ; end prepare declaration of one identifier;
hs e3 NZ ; @33 if outbyte 4 O then output(outbyte);
b2hzpan bl ,hvfaction] ; 0 to action|actionmumber];
a22:qq (e4) ¢ 1 ; CAR%TT : CRecounters= CRcounter + 1;

pm 5410 XD ; output (CARRET);

ps al=1 |, hv e3 ; go to next identifier;
chsqg (B3) t 9 begin: blocknumber:= blocknumber + 1;

pm b9 . PP D2 dsi= ds + 2; stack[ds]:= local address;

gn pd9 ., P& b9 localaddress:= 0;
cshs clo |, hs e3 fromstart: output(takebyte);

comment, base for working storage;

hs c40 , ga b0 variableaddress:= takebyte; formaladdressi= 2;
pa b2 £t 2 1OB
bs (b8) , hv c32
gm pd3 , hv a9

dsi= ds + 1;
if ds > minidentifier then go to error 2;
declstack[ds]:= 0; intypeproci= false;

c26: go_to next 1;
b153ps[min ident], ps s end: i:= minidentifier;
pm 8 X cleartables: is= i + 13
hv al0 LB if marksof(decltable[i]) 4 +stendard: then
nc (b3) NA begin if part 1[R] = blocknumber then
hh c26 decitable[i]s= 0; go to cleartabls

grn s
81039q (b3) t - blocknumbers= blocknumber = 1;
arm pd3 |, pp P~ unstack: Rs= declstack[ds];
merks Ri= marksof(declstack[ds]);

hv 820 17 dst=ds = 1; if R = 0 then o to a20;
ga 12 . tk 10 storewithmarks (bits (10,30, R)x246, marksR,
ck =5 TRC decltable[bits(0,9,R)]); go to unstack;
gr MRC
hv r-5

a20:pm pd3 , gm b9 820t local addressi= stack[ds];
re p-' , hv a9 dsi= ds -~ 1; go to next 1;

c?5¢hs cld0 |, mt r-d bounds: output(localaddress - takebyte);
ar (b9) D begeall: output(takebyte); go to next 1;

hs e3
¢23shs c40 |, hv a8

b
.
H
-
9
.
?
.
2
3
.
,
.
?
.
b
*
’
-
?
-
]
.
?
.
’
-
’
-
9
*
b
, hh c26 3 end ;
-
’
-
’
*
b
-
L
*
?
-
9
.
b
.
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.
?
»
b
.
1
L
2
.
’
.
3




[Pass 5 page 3]

c2hzarn d6 D IRRB
hs e3 IRB
can b1l+% , hv :g
it (015)

a{Bzarn b6§ t pa 1
hv ¢37 r

15sbs (6) t 38 e25
pa b4 |, hv a9
hv al3

cts pm (p17) DX 4
hs e3
hs clo |, hs e3
hs ch0 |, hs e3
hs cl40 , hs e3
hs ck0 , hs e3
A i=i+e69=1
hs clo , hv a8

c8: nt (b5) , qq (b9)

c1Qsarn b5 . hs e3

cl12:

b9: psl local address |t -1

ag: gm[ bl , gnm 1]36

alt1:it s , pt (Vb
hv sl

c9: pt b2 t e

nt (b5) ¢ 2
cl1s
piosps] var adr.] V& -

c13s

p11:ps[ovn adr.] t =1
hv ab

c6: arn pd3 , tk 10
ck 20 , ud c¢12
ca d8 , sTr b8
ar b18 2B
ck 15
gr (6) , v a9

c20snc db , hv ¢36
ar 19 , gr (v6)
hv ak

cllishvy ¢33 LT
bYikzqon[counter] t -1
P
hv alb

. gn (v6)

-

e S e e e We

M WBe ME WM W D Be We WE Ve WS e We WS W ws e WS We e WS We We W I B e W W e Wh e Ve We we WE Ws we

beg local: if intypeproc then output(localblind);

if counter = O then go to next 1;
For is= min identifier + 1 step 1 until topid do
¥ store[1] < 0 then error 7;

counterg= O

go to next 1;

literals output(byte + litbese);
for is= 1 step 1 until 4 do output(takebyte);

go to next 1;

only CDC
CDCs 5 bytes

switch: localaddresss= localaddress - numberbyte;
procedure: output(numberbyte);

local: si= localaddressi= localaddress = 1;

storedecl: decltable[byte 1]:= decl;

setrelatives setpart 2(decltable[byte 1]) to: (s);
go _to nextidentifier;

array: varisblesddressi:= varisbleaddress - (numberbyte+1);
actionmumber:= actionnumber + 13

variable: si= varisbleaddressi:= variableaddress - 13
go to storedecl;

own: si= ownaddressi= ownaddress -~ 1; go to storedecl;

proc value: local address:= local address - 1;
intypeprocs= true; declxahlegbyte 1]s=
((if bits(31,%9,declstack[ds]) = undeclared then O
else proc call and assign const) +
bits(10,39,declstack[ds]))x246; go to mext 1;

value: if part 1(R) 4 'allowed’ then go to error 6;
dec1table[byte]:= R + :constantforvaine: ;

o to nextidentifier;
specifys if part 1(R) > 512 then go to error 3;
counters= counter + 1; decikab§3|byte 1]3= decl;
go to nextidentifier;




[Pass 5 page 4]

formal: if part 1(R) < 512 then go to error 4;
counters= counber + 1;
se= formaladdressi= fcrml&d.dress + 1

c2ishv c34 NT
ag (M14) t 1
b12sps| formal adr] t 1

3
H
?
nc ds , hv al2 if part 1(R) = :takevalue: then
tk =5 , Ttk 30 H in
ar al1-165 D 3 output(vits(25, 34, R) = 165 + value integer;
hs e3 ; output (formaleddress = 2);
sarn s~2 D H end;
hs e3 ; setFormals setpart 1(decltable[byte 1]) to: (blocknumber);
a12:it §22222222222200222 2222set ps.rt 2(d,ec1,1;abls[byte 1], formal address);

go o next identifier;

pt b6g . ps (B3)
gs (16 , hv al ;
als pm (b17) ; outputdescription: Rs= decltable[byte];
hv a8 c ; marks Ri= marksof(decltable[byte]);
cln =14 ; if marks R = standard then go to next;
hv ¢35 1z 3 if R = 0 then go to error 5,
ck -1 , hs e3? 3 information 2:= information 2 + 1
cln =6 , ck =k ; output(bits§27,3u,3));
hs e3 ; outpu‘t;ébits 3 ,25.R
¢ln =10 , hs e3 ; output(part 2(R));
ag (2e4) t 1 ;  output(part 1(R));
cln -10 , hv &8 3 o to next; 13
c31ths ck3 |, qq stell5 ; error 1: me= <+d.ec;lﬂr o to chB,
e32tps ¢35 , hv e5 ; error 2: message({<stac to initialize transl;
e¢33ths cl2 , aq stel6 ; error 3: mi= <+speclfiki goto ch2;
c34shs cl2 | qq s+ell8 ; error U4: me= <-spe:ci:f:‘ic ; g0 to c’+2°
c35tpm b6, gm (b'7) ; error 5: bytes= undeclared;
hs e5 , aa e38 message ({<~declar});
hv al , 9q s+eld7 o to output description;
c36shs cl2 |, qq s+el9 ; error 6% mi= <va.lue>| go to ch2;
c37shs clb2 | qq s+e50 3 error 7: mi= {<=forma
ch2sbs (p14) , nv atdh ; chos
pa bBI4 ot 500 3 if counter < O then
ch3sarn s . gt 20 begin counter = 500;
it (e¥) , pt b ; cli3s bi= CR counter;
b7s it =1 , pa el ; CReounters= declCR;
hs e5 ; message (m);
b202qq + ags H
bt pa el : CRcounters= b; end;
allispm 16 , gm (BG) byte 1:2= und,ecla.md-
can s=c37 , hv al5 if error 7 then go ’co als5;
- hv al ; o to next identifier;
4 cT=e32 3 %efi ne end pass




[Pass 5 page 5, control table]

az:

(0] aa 5d10.9 + 0419 ; CARRET

1] 9a c1.19 ; constant

2] 3

3 qq H

(4] qa 6a10.9 + cld9 ; begin block

5] qa 7410.9 + ck.19 ; begin procedure

| 6 qqf c6419 + 157429, s proc value

(7] qa %310.9 + c7.19 s end pass

_8 agf da10.9 + 8,19 + 125,29 ; decl switch

91  aaf 9419 + 121,29 : decl array

_10: gqaf 1410.9 + 10419 + 121,29 ; decl. procedure

(11| aaf c11419 + 120,29, ; decl simple

12} qaf 241049 + 12,19 + 120,29, s decl label

(3] qaf c13.19 + 101.29, ; decl ovn

141 qq c1lh19 + 124,29 + 4,37, ; specify switch

[15] aq c1l19 + 108,29 + 4,37, ; specify array

16] aa c14,19 + 108,29 + 4,37, ; specify procedure

117] aa 14,19 + 107,29 + 5,37, ; specify simple

18] aq c14,19 + 107429 + 4,37, ; specify label

19| qa c1h19 + 105429 + 4,37, ; specify string

|20 aq 20,19, : value

[21] aqaf c21.,19, ; formal

=22= Qq, 22,19 3 switch list

(23] qq 1231049 + c23.19 ; begin call

(23] qq 151049 + c2h19 ; begin local

'25‘ qq 1“‘6-1009 + 025019 H bounds

[26] qg 13d10.9 + ¢26.19 ; end block

127] qa 841049 + 26,19 ; end procedure
’

as: aq
d ag=a3~1 [stack start = 1]

-e

information

d e18=chil [start pass]
for pass word

d i=%39i, el6=k-e70

s e we

o]

d i=3e21, e22=ei6~e15-1 ; Load pass word
qq e15.9-e24 ,o0+el 8,19+e22,36+e22 ,34+205e13 439, ;

d el5=e16 set first free track

]




[270 Jjane 65]
[Pass 4, page 1]

b k =el5 + e70, i = 205e13, a30, b16, clo, 430
del7=1

[Input byte velues and functions of them]

dd =109 [bounds int], a4 = 168 [of interest]

d a4 = 12 [max literal], @6 = 479 [511 = min expres byte]
d att = 1 [min type proc],

[Output vyte values]
d22 = 2h2 [output base for processing in pass 6]
g0 to bypass label], d7 = 185 [expression]
a8 = d22 [end local], 49 = 1322 [bypess label
d12 = 24 [procvalue], d13 = 19a25[while label
a4 = 15322 [prepare assign], d15 = 28 [end pass]
a16 = 96 [beg locall, a17 = 187 [veg expmssﬁas

Ir{pinininin

b2 qq 415 out byte, initially end pass
counter

last identifier

trouble word

beg end word

working location

1 07"1 025"1 028"1 034

Mo we e W we

integer procedure take byte;
begin
again: bytes= take byte:= input; if byte = ,CR, then
begin output(,CRout,);
counters= CRcounter - 1; go to again end
end takebyte;

T

rocedure c26; begin c27; goto byteread end;
ToCed

ocedure c27; begin b14:="R; inblock:= false;
output (beg local)
end;

procedure c28; if set bypass label then
begin set bypass label:= false; output{bypasslabel) end;
procedure c29; if -, operand taken then output(beg ex);

NS Ve W W we we we e we Ve We W we we -e




[Pass !, page 2]

c322hs ¢30
hr s1
PP P .
hs c31
gr paz2
it geh;
aq

hv c32

k-

c¢31sit p=-512 ,
gp 2el
bs p=512 ¢
hs e5
hr s .
c362
arn(et) t
ga b9 .
hs ¢30
pa (et)
al: arn b .
82hthv alt .
hs e3

aliz pm (e1)

hs c3

tk 20 v

pm (1) X

gr pd2

aq v

it (v2) |,
aThe .

e ——

X
233 pm ge‘l) XV 1
XV

hs e2 IA
ga a5

58 bs [byte] © a1 NT
ps a3-1 , hv e3
ck =2 ga &b

861 pm[bytesh]xt b IRC
ga Dl . &t a7
hh a7 NC
pp »

eib163bs p=512 t = 512

WMo e We ws Be Ve We we e

procedure enterlist(counting);
begin

mﬁ‘ém@ifier: Ri= takebyte; if R > 512 then
begin pi= p + 1; if p > maxp then stackoverflow;
storewithmarks (bytex2430 + CRcounterx2420,
,withcounter,, stack[p]);
counting:= counting + 1; go to nextidentifier
end

end enterlist;

rocedure stackoverflow;
if p » .abswaxp, then alarm({<stack], ,stop,)
else maxps:= maxp + ,deltamaxp, ;

start pass 4: inswitchi= warning:= false;
last identifier:= input; pi= 0;
take byte; input bytei= end block;

outandbytereads output(outbyte); go to byteread;

out: bytes= outbyte;

nexts output(byte);

next 12 byte:= input;

bytereads if byte > ,ofinterest, then go to next;
Ri= table[bytesl]; marks Ri= marksof ta.blegbytezh]);
actionnumber:= part2(R); outbytes= part! (R -
ig'marks R Tnostacking, then
begin p3= p + 1; if p > maxp then stackoverflow;
storewithmarks (if marks R = ,5%op, then Rx2420 else
(bytex2A30 + (if marks R = ,withcounter, then
counterx2420 else 0)), marks R, stack[p])
end;
g0 to action[actionnumber];




 [Pass L4, page 3]
el: qq éehg v -1 3 CR: CReounter:= CRcounter - 1; go to out;
t

c2: qq (v2 1 3 boundop!: counter:= counter + 13 go to out;
¢5hshh a2 ., pa b2 ; bounds: counter:= 0;
hv r3 NZB 3 if =, set bypass label then
arn d3 D 1ZB ; begin set bypass label:= true;
hs e3 : output(goto bypass label);
it (a5) , aqa (»1) end; outbyte:= outbyte + byte; go to out;
cks hh a2 . it (as) ; literal: o thyte:= byte;
pa b : for i:= * step 1 until if CDC then 5 else X
a29:pa. a8 t e69+! ; do output (Tnput); go to out and byte Tead;
pm (e1) X 9 i
hs e2 TA 3
a8: bt t -1 3
ps a29 , hv e3 H
c5: hv  al » hs ¢30 ; trouble: ag:= take byte : L
ck 2 ., g8 a9 3 if a9 < 2 then
pa b5, it 2 ;  begin for T¢=* step 1 until if CDC then 5 else b
bs (89) , hv a9 ; do input; go to trouble
a30spm(el) ¢t 1 ;  end;
hs e2 1A 3 if a9 > 39 then 80 to trouble;
bi5bt 0O t 350 ; if bits (a9, a9, troubleword) = ' then
d i=T=e69 ; €0 to byteread; T
Bt 0 t 260 ; grza trouble;
d i=i+e69-1 :
hh c5 3
hv a30 H
892 bs t 39 NT 3
hh c¢5 3
arn 10, ck (a9) ;
hv al LO ;
€6: hh ¢S5, hs c29 ; parameter: if -, operandtaken then output(,begex,); &
al0:qqn(v2) t 1 IzA ; takeparameter: operandtaken:= Talse; ‘
rp p . hs e30 ; counter:= counter + 1;




[Pass 4, page L]
gr pd2 M ;  storewithmarks(take bytex2430, 0, stack[p]);
bs (pd2) t a4 ; if bits(0, 9, stack[p]) > mexliteral then
hv al? IZA ; begin operand takeni= false; goto expréssion end;
hh a12 nr ; if bits(0, 9, stack[p]) < 5'2 then
a'3ipm (e1) X 9 ;  begin for it= * step 1 until if CIC then 5 else U
hs e2 1A ;  do begin storewith marks(inputx2430,
gr pd18 MB 5 Y, stack[p+4]); ps=p - 1;
3 comment 8 = ¢30 since hr-jump returning to 2a10
pp P! , ps s=1 end;
bs sd5 , hv al3 D= p + (if CDC then 10 else 8);
al2hipp peb69+eb69+8,hs ¢30 ; if takebyte > this begins expr then
ga all it a6 ; expression: begin if in switch then c28;
allisht , hvn a5 output(outbyte);
allshs c28 IRB ; al6s Ri= stack|p]
arn bl . hs e3 ; in switch:= mark b(stack[p]);
al6:pmn pd2 X QB ; if operand taken then output(R);
hs e3 TZA ; if -, in switch then stack[p]:= expr;
ra pd2 V 47 NQB 3 i)?=p-";§3;§ga|8;
pp p~! , hv a6 end;
at5sud ¢ ; If p > maxp then stackoverflow;
hs ¢31 ; operand takeni= false;
hv al IZA : oto byteread;
¢33spm 413 DV ; forelem: if warning then
; begin warning:= false; output(,whilelabel,) end;
3 go to out;
c34spm 44 D ; assign: if warning then
hs e3 X IQA : begin warning:= false; output(,prepare assign,) end;
c37spm r v A ; o to out; ‘
c35:pm a3 QA ; setwarning: warnings= true; go to out;
e7s hh a2 . hs ¢c29 ; declareswitch: c29;
arn b2 , ac b4 ; nunibe roflocals s= numberoflocals + counter;
;  inswitchi=false; ‘
hs c32 OB ; enterlist(mmberoflocals); go to byteread;
q.q- éba) [} hv au ?
e8: it (B2) ¢ 1 ; declarearray: numberofvariables:=
H numbe rofvariables+counter;
aqa (b5) , hs c32 al7:= 0; counteri= counter + 1; enterlist(al7);
al7:arn O D ; output(a!7); output(numberofvariables);
pm b5 , & b5 3 nunmbe rofvariables = numberofvariables + al'7;
pe alf7 , hs e3 3 go _to outandbyteread;
hs e3 X ;
¢9: hv a? . Pp p=! ; declareproc: pt= p - 13
hv a2k NTB ; if -, inblock then go to proc unstack;
a20ths ¢28 NZB ; unstack decl: if =, bypasslabel then c28;
pm 48 DX ; output(end Tocal); go to procunstack;
¢10shh a'9 , hs ¢32 ; declaresimple: enterlist(nmumberofvariables);
b5: qq [number of variables]; goto byteread;
cttshvy  al , hs ¢32 ; declarelabel: enterlist(numberoflocals);
bls gq[ number of locals] ; go_to outandbyteread;
¢12shv  al , hs c32 declareown: enterlist(numberofowns); go to byteread;

b3t qq [number of owns]
hv al

we we e




b1

ct6shv a3
hs ¢30
, hs e3
¢173qq (b13)
it 5@4)
aq (3el)
arn b
ar b

ac pd?
arn b1
ar 52
gr Y
¢18shh a2
ck 10
pm 49
el 9spmf r

hs e3

, pa b2
c20shh c9
pa b2
qaq

B
ac P!
, hs ¢c29

. hs e3

., &rn pd2
, 88 b

. hs e3
, hs e3
, arn b1
gr Db
ITB

., hs ¢28

t 1 IZB
bs (b13)
1

ck 10
ck 10
, pa bl
. ck
D I8
» P& b5
, arn h2
., ac pd2
DV
v B
X
, hv 810
ITB
., hs c¢32
, hv al

I's 204

8233gt r , hhstackaction]
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.
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.
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begins 1f inblock then go to unstack decl;
beg end words= ZXbeg §§§m§brd; o to set in block;
begin call: c29; operand takens= false;
identifier:= takebyte;
output (outbyte );
procunstack: addrofprocdecli= p;
unstack: Ri= stack[p]; marks R:= marksof(stack[p]);
$=p~1; outbytes= part 1(R); numberbytes:= part QSR);
if marks Ri= ,stop, then go to action[numberbyte |;
if marks R = ,withcounter, then output(numberbytes;
output (outbyte );
go _to unstack;
endcleant begendwords= begendwc;rd_:_z;

set in block: inblock:= bit(0, 0, beg end word) = 1;
go to next 1;

endprocs c28;
output(take byte);

endblock: blocknumbers= blocknumber + 1;
setbypasslabeli= true;
if blocknumber > maxblocknumber then
axblocknunbe rs= maxblocknumber ;
setpart 3(stack[p]) to: (numberofvariables);
setpart 4(stack[p]) to: numberoflocals);
inblock:= true; number of localsi= 0;
begendwordt= begendwordi2 + 24A39;
numberofvariables:= 0; go to out;

endcall: setpart 4(stack[p]) to: (counter);
output(, bypasslabel, ); counter:= 0;
go to takeparameter;

endswitch: inswitchi= true;
counters= O; go to takeparameter;

specifys if inblock then go to declare proc;
counteri= O;
enterlist(blind); go to byteread;




[Pass 4, page 6]

blocknuubers= blocknumber = 1;
begendwords= begendwordx2 - begendword:2439x2440;
inblock:= begendword > 2439;

a26scl =10 , ga ©bh
cl -0 , ga B
b132qq =1[blockno]t =

c21thv a20 I'B ; formal: if inblock then go to unstackdecl;
a28:pa b2 , hs ¢30 ; counters= O;
hv al NT ; moreformalss Ri= takebyte;
qq (v2) ¢ 1 ; if R < 512 then go to outandbyteread;
pm (et) DX ; counters= counter + 1;
hs e3 ; output(CRcounter); output(R);
hs e3 X 3 o to moreformals;
c22:hh a28 , tk 30 ; outofcall: output(identifier); output(counter);
b123pm DX ; counters= part L(R); go to out;
hs e3 3
arn b2 ., gm b2 3
hs e3 H
c23thh a2 ., hs 27 ; outofblock: c27; setbypasslabeli= true;
2253494 v IZB ; blockoutput:
ag (pk) t+ 1 3 output?nu.mberoflocalﬂ;
a27ssrn bl , hs e3 ; output (=numberoflocals = numberofvariables);
srn b4, sr ¥ 3  if blocknumber < O then
pm b4 , hs e3 ; begin
bs (b'3) , hs a26 endph%s 43 output (-maxblocknumbe r-numbe rofowns + 1021);
srn(b3) D2 ; output (numbe rofowns + 2);
sr (3e4) D 1 ; output(lastidentifier);
pm b5 ., hs e3 H o to endpass;
hs e3 X : gﬁa?“ ’
arn b9 , hs e3 ; mimberoflocalss= part 4(pik4);
hv e92 ; numbe rofvariables:= part 3(b14);
’
H
?

arn b1, ac b1t if setbypasslabel then go to out;

pm bl ITB 3 number of localsi= number of locals + 1;

hh a2 NZB 3 go to out and byte read;
ag (v4) t ;
c24shv al , pp P’ ; outofprocs pi=p + 1;

a223pm O[addr of proc decl] V d20 NTB; if inblock then begin counteri= 0; c26 end;

pa b2 , hh c26 storewithmarks (stack| adressofprocdecl],
gm pd2 MA ; ,withcounter: stack%f])‘
gr b4 |, hs c32 b1hs= R; enterlist(b nds;
ag 0 . 1t (pd19) ;  if part 1[table[p~']) > ‘mintypeprocedure: then
bs d'1 , hv a27 begin output (CRcounter); output(part 1 (table[p]);
pm (el) DX ; output ( procedure: );
hs e3 3 mumbe roflocals = numberoflocals + 1
pm (pd2) DX ;  end;
hs e3 ; —
pm 412 DX ; go_to blockoutput;
L

ps 825 ., hv e3




[Pass 4, page 7, Control table,

Input bytes smaller than the limit OF INTEREST initiste an action con=
trolled by the following table, which is entered with the argument input
byte : 4, The actions starts with a stecking process depending on the
marks of the control words

Marks Put in stack Control. word bits
6] Nothing

A, input byte x 24 30 + counter x 2420 :

B f input byte x 2430 £

¢ r, output x 2430 + action x 2420 £,

where output and action are taken from bits 20 to 39 of the control word.
After the stacking the algorithm jumps to the action given in bits
10-19 with the parameter given in bits 0-9 assigned to outbyte ]




[output, action, stackoutput, action]

0] biggq cl,.19 ; CARRET: CRout, CR
aq 4,9+l 19 ; literal <{typed: -, literal
qq 809+cuo19 H énot usead)

12] qq 12,9+l 19 ; (not used)

; switchparam: enddesex, parameter
callparam: endex, parameter
begealls: endeall, begcall

begfunc: endfunc, begcall
declswitch: begex, declare switch
declarray <{type>: bounds, declare array
declproc <{typed: =, declare proc
declsimple <{typed>: -, declare simple
decllabel: labelcolon, declare label
declown {type>: ~, declare own
spaecswitch: =, specify

6] qa 22a22,9+c6.19
aq  21d22,%+c6.19
Qq 186.9+ci1l 19
aq 186,9+c1l 19
aq 187.9tc7.19,
%6+ | qq 100,9+c8,19,

j aq c9.19,

qqf ¢10.19
48] qaf 3d22,9+c11.19
52+] qaf c12,19
56] qaqf c20,19

60+] qqf 20419 specarray {type>: ~, specify
64+] qaf c20.19 specproc {type>: =, specify
68+ | aaf c20419 specsimple <typed: -, specify
] aaf c20.,19 speclabel: -, specify
] aaf c20.19 specstrings -, specify
aqaf c20,19 values -, specify

formal: formal, formal

switchlist: enddesex, endswitch

endcall: endex, endcall, begcall, out of call
endcliean: -, endclean

endblock: endblock, endblock, begblock, outofblock
endproc: endproc, endproc, begproc, outofproc
bounds: endbounds, bounds

boundecolon: boundcolon, boundcolon

begin, =, begin

32 =, next 1

do: do, out

thenst: thenst, out

elsest: elsest, out

trouble: =, trouble

¢= for: = for, forelem

simplefor: simplefor, simplefor

stepelem: stepelem, forelem

whileelem: whileelem, forelem

while: while, set warning

endassign: endassign, set warning

= 3 = , assign

firsti= ¢ firsti= , assign

aq 8l ,9+c21,19
qaf 22d22,9+c19,19
qq.f 21 d.22 39+C1 801 9+92 029'*{522 039|
aq c15.19
100] qaf  104,9+c17.19+16,29+c23.39,
104 ] qaf  108.9+c16,19+20.29+c2l .39,
qq 5d2249~ds3Hc3,19
aq 4322 ,9+c2,19
qq c13419
qq, a3.19
qQqa 18d22.9+a2,19
aq 8d22,9+82 .19
qQq. 9d22,9+a2,19
l.aq 5619
] 4a 10422,9+c33.19
1447 qq  16d22,9+¢37,19
}aq 11d22,9+¢33419
aq  14422,9+¢33,19
199 13d22,9+c35.19
] 99 17d22,9+c35.19
aq  20d22,9+c34,19
‘!68] qq 12d22,9+c34,19

-
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d d5=ehG=c30+4 used at al2-1

d a18=kd2+e69, A19=d2-1, d20=1d2, d21=L0e25-12-523
d e18=c36, 1=39i, e16=k-e70

@

Zi: i=2e21, e22=e16~e15m1

99 e15.9-e2l ;9+e18,1 9+e22,36+e22,34+205¢13 ,397,
d el5=e16

B

ws e g

ws we we




151406
[Pass 3, page 1]
b kee15+e70, i=205e13, &30, b3, 70, 450 ;

Tet7=i :
d al=1022 [max stack] ;

“-e we

[ Tnput byte_values]
,,g.,mma@{i]. a17=151[3], at18=16s[ (]
4 a7=221 [trouble]

]
d 850=200 [output base], d5=28[beg f‘tmc]
, d10=2d50[ proc;], a11=6[literal]
d at2=5[1it integer], d14=0 [CARRET], als=124[do]
d 416=1016[ dunmy identifier]

N e e e

[stack representations]
d 43=19[ beg hlack]. d6=32[ func], d8=10[else exp]
d d19=21[beg proc

e we

bt qq 1.3-1.39 maske ¢10,
b} aq t 256 1.0 floating, true. 1c60, c36, clo
2b] qg 3 t 320 10 floating. c38, ¢39, cl1, c56
1=i=e69=-e69 cDC
"b] agq true
2b] qq 256.39 256
i=it+e69+e69-2

c56, in CDC: Ue39
57.¢39, in CDC: 1¢36, ¢38, 7¢39, c51, 1a16
0.1 floating. cl3, in CDC: c38, 7¢39, clo

b] aq 1039
¥p] aa 57
5b] g 1020.9+%09.19+614,29+1410,39

MO ME M e WS NS W W WS M WS WS Ve W e W U WE We We ue e We we e e

d i=i~-e69 CIC:
5b] ag 1439 1
4 i=ite69-1
6b] bs e7 instruction, c7,
To] g 1023.9+512,19 -1,0 floating, false, 1c60,
4 i=i-e69 cDe T
'Z‘bJ aa 1.39 false
8b] qgq 1023439 T02%, L4ag
4 i=i+e69+e69-2
13 aaq decl.ct3, ¢15, c¢16, ¢17, c20
111 Jag N. c60, ¢36, c39, clo, ct8, 219, a9, cb67, c59,
e56, in CDC: c36, 1¢39.., 1816
2p1 Jaa factor. c36, c38, ci8 in CDC: ¢36, 2¢39...
1c52, 1¢53, ¢, cl8, a16
3b1 Jag Xo €39, in CDC: c39, clo, 1ci8

If redefined, d40=0: output of
state, KA, KB=10, or stack = 00

b
7




[16411.65]
[ Pass 3. Page 2]

c2t pi O V -5 1IRB ; AFTER TROUBIE: if first after trouble then
pi O t =9 3 first after troubles= false else
hv c3 H introubles= false; go To NEXT 1;
cb6shs e3 , ps 1 ; OUT: output(par M);
c1: pa [operand] DV MAA 3 NEXTs operandi= 0;
pa ¢l . hv c2 3 ifintrouble then go to AFTER TROUBLE;
e3: prm (et) X 1 ; NEXT ™ bytes= input;
hs e2 1A 3 if byte < 512 then go to NUT OPERAND;
hv ¢5 NT ; if -, introuble then
863 hs e3[or a5] MA ;  Dbegin if stack identifier then
[1if stack identifier then a5 else e3T'§;i'"st€E id else output(byte) end;
pa c? t 1 MA ; if -, introuble then operand 3= 1;
c6: pm (e1) X 1 ; KFIER OPERAND: bytei= input;
hs e2 1A ; 1T byte > 512 then alarm(51);
c5s ga  a! v NT s NOT OPERAND:T R:= teble[byte];
hs 7 , qq s+e5t 3 marksi= markmf(mbmﬁyte]);
hv i+5 IKB 3 skip output for KB = 1
hs €9 TKA ; Special state output: delimiter
sy 27 IKA C oMA.
sy (c1) TKA 3 operand
sy i+?) IKA state
d i=i=dto=alQ=-at0-a40-a40 ; remove special output unless d40=0
s pm [byte] Xt az ; if marks > 1 then go to SPECIAI;
hv ¢9 IA ; OA:= bit(state, R); if marks = O then
a2s ¢k 27 [state] TOA begin bytet= byte = T3
hv a3 LB ; Ri= table[byte]; marks:= marksof (table[byte]);
pIn ga‘lg X - ; OBs= bit(state, R);
ck aﬁ 0B 3 if marks = O then
hv =& LB 3 begin bytes= byte = 1;
pm (al ; X - ; ‘ﬁ?g—gabl,e[byte] ;
ck (a2 : if OB then byte &= byte - 4
qq (a t =4 ILOB end;
als qq (a1 t =2 LA if 0K Then byte:= byte - 2
233 pon (&l XV -1 I0 ; end;
pm (al) X s IF bit(state, R) then byte:= byte = 1;
ck (c1) v NC 3  Ri= teble[byte]; marks:= marksof(table[byte]);
hv c8 3 if marks > O then go to SEARCH;
hv  ¢10 IRA IF -, bit(opeTand, sllowed operand part(R))
pm (a1) xv 0 3 ™ A=, introuble then alarm (52);
hs c7 . 49 ste52 ;
cl0osmb b ., ga a2 ; NORMALACTION: states= newstatepart(R);
t hy ¢35 e ; SPECIAL: if marks = 3 then go to INITTALIZE NUMBER;
gt =& ., ¢l =9 ; parMs= outpart(R); parRs= stackpart(R);
a3 ck =11, hv [switching part]; go to instruetionfswitchingpart(m];
1 ck =10 , gt » ; rocedure stekids
pa ab t e3 ; begin special stack[ds+1 J:= byte;
ek 10 3 stack identifier:= false;
hs €3 ; output(byte);
arm d'9 D 3
H

par Ri= beg proc;
par M:= decl; T end;

pm B! , hv c18




Esn 66]

Pass 3, Page 3]

_cb33pi O t =13
pm  a20 v
sthvy et . hv c”!
gm O MA
a21:grn  40e25 t -1 M
bs (a21) t
hv a2!
al ., hh c66
362:§§ (e1) X
hs e2 IA
ps  e92-1 . hv e3
7 armm s ., DS cb6
hv c¢b6 IRA
sr 6D , &ac al0
hs e5
sqq 47 A
pa cl . gm al0
pa alo t 47
ag (e?) t -
pi 12 t -13
arn al0 . hv c¢5
8s sy 64 NKC
am (al) D NKC
hs e9 NKC
sy 27 WK
sy §c1; NKC
o, (a1 X
4 imi=d40=-340~340~a40-a40-~ak0
- ga all v IA
hs c7 ’ qq s+e53
pm (c1)
v al2 Ic
pm a8 DVX NZ
ihshs 7 ., aq st+esh
ne gp; , hv a3
sy (p NKC
i=1i-4dlo
pm 49 v
-9
X
4
) NKC
i= 1 = d40
pm (a?) X
(pg . is (p)
s|base| XV 10
c7 , g st+e56
ct0 NC
c55 IA

e WS e W Ve ws S WE we “-e
-e NS IS M D0 M0 B M0 M e e W W We e WE M0 R e WS N0 Me WS e MT WS e We e ws WP We e e hes e B8 WE We we e 8 e we

START PASS 33 introubles= first after trouble:i=
stackidentifiers= false;
store[ 0]s= jump to error 2;
for it= upper stack limit step -1 until O do
7 store with marks(stack[i], 0, 0);
ds:= 0; statei= 27;

go_to NEXT;

END PASS 3: output(input); comment final value
of short from pass 23
transfer from drum (endpass track)
to:(place for endpass);

o to PIACE FOR ENDPASS; ,
AIA%E’"rocedum alarm{n); value n; integer n;
begin mff’ introuble then go to AFTER Q%M 3
errormessage(n);
bytewordi:= byteword = 1;
bytes= trouble;
introuble:= first after troubles= true;
operands= O; go to NOT OPERAND
end;
comuent errormessages: 38: stack, 513 ~delimi-
ter, 52: operand, 53: delimiter, 5li: -operand,
552 number, 56: termination;
Special output, stack: CARRET

byte
Comme.
operand

reset A and M

remove special output

SEARCH: if marks = 1 then alarm(53);
comment delimiter; bases= part 1(R);
¥ marks = 3 then go to al2;
E operand = O then alarm(5h);
compent = operand;

if stack[ds] 4 elseex

L

then go to al3;
Special output: top of stmck
remove special output unless d40 = 0
Ri= end else expr;
ch52
output(R);
c5hs dst= ds - 13
Special output: top of stack
remove special output unless d40 = O
a13: if = bit(stack[ds],
alTowed stackpart(table[byte])
then alarm(56); comment terminator;
Ri= table[stack[ds]| + base];
marks s= marks of table[stack[ds] + base];
if warks = O then go to NORMAT ACTION;
if marks = 1 then begin Ri= part 4(R);
go to c55 end; go to c5lt;




F‘,. 66]
Pass 3. Page 4]

al2shv al3 1Z ; al2: if operand = O then go to al3;
nc 1 3 if oparma@s{v 1 t;hen
hs c7 , ag s+e52 alarm(52);
pm 410 DX ; (zoes)s
hs e3 3 output
hv al3 3 o to a%ﬁ
ci1:pa 86 t a5 ; SE K PROC: stack identifier:= true;
c123ca (p) ; SET BLOCK: if st:a.cl: cls} = parR then
pe: N o t d3 3 ds |t= -begblack- s
et3gm ) . hv ct ; SET DECLs d,ec:l.am W‘M; go to NEXT s
cllspa ab t a5 ; ADD DECL PROC: stackidentifiers= true;
e158xr , sc b s ADD DECL: decl:= decl + parM; go To NEXT;
hv ct H
e17spm B! ; DECL ENT: parM:= decl;
c¢18ipp P! , Dbs p-dd ; ENT OUT: dss= ds + 13
hs c7 , qaq e38 3 if ds > maxds then alarm(38); comment stack;
e19sge P VX ; CH O0r: stack[ds] s= parR; go to ;
¢20spm Db X ; DECLs parMi= decl; go to UU%;
hv e3 3
¢21:pp P . bs L ; ENT: dss= ds + 1; if ds > maxds then
hs c7 , 499 e38 alarm(38); Comment stack;
cTosga P , hv 1 ; CH: stack[ds|:= parR; go to NEXT;
653aq (e1) t - ; ENDPROCTRs byteaddressi= ’Eiceaaaress -1
223arn P . tk 10 ; PROC END: output(special stack[ds]);
hs e’ :
61299, (364) t 1 : BLOCK COUNT: information 1:= information 1 + 1;
23:pp P~ ; AN OUT: dst= ds - 1; go to OUT;
¢ li hv e3 X 3
c243pp  p~1 . hv ¢ 3 : dst= ds = 1; go to NEXT;
R e3 X ; DOs output(par M),
arn d.15 D H M‘m '(1(3' .
hv ¢19 X 3 o to CH EIE}T
Gsbs.  (c1) ; IEF%'WNT if operand > O then
pon d5 D : begin parRe= *'fync'; parMebegeall. end;
arn a6 D 1Z ; go t**%wro T OUT; ol
hvy 18 ;
¢68ths  e3 X ; RIGHT CALLe
arn 7450 DX 3
e253pp P~ ., ga ct s RIGHT': ds2= ds -~ 1; operands:= parR;
hsn e3 X : output(parM); go to AFTER OPERAND;
?

hv cb




Pass 3. Page 5]

‘hv [switchingpart]t c38

. ar Dbt 3

hv c25 X H
(c) ;

pm 18450 D ;
e> X H

(c1) ;

hv e3 X 3
ga a9 , hv ¢36 3
(c1) ;

(a2) t 7 WA

hs 7 , Qqa steb3 ;
ga a2 X ;
hv €3 3
c303pi 8 t =9 ;
p  p-! ., hv cb 3
¢31snsn (ab) , nc sa5 ;
' hv ¢t 3
hs e3 X 3
armn b36 . hv a5 3
33 qq  dl ;
32399 (ek) t 1 ;
hs e3 X 3
bs (c1) WA

hv cb 3
hv o 3
(c) ;

hs c7 . a9 s+e5l
qa (e1) Vt -1 A

hv c¢b 3
pa a9 . hv c36 ;
573aq  (el) t ;
prm AR DX 3

o ps i . hv e3 3
37spm (e1) X ;
hs e2 IA 3
ga 1 ;
s H

bs  shls t 50 3
ps 57 ., bh r3 H
b  si3h t 500 :
s=Q . hh o 3

56 , arn sd2 ;

ek [numberstate], tk =5 ;
g& bl 3

;

H

H

H

;

BOUNDS: par M:= par M + decl;

éo to RIGHT;

s it operand = O then parM:= parR;

MINUS: if operand > 0 the
signi= parR; go to '

BINARY: if operand = OV state > 7V introuble
then alarm(53);
comment delimiters;:

AN TROUBIE: introuble ¢= true; dst= ds = 1;
o to AFTER OPERAND;

DEC

go%m;

ﬁ%ﬁ%,o to OUT;

statet= parR; go to (UL

(C TRs if stack jidentifier
then begin output(trouble);
bytei= par M; stckid end;

goto NEXT;
dummy identifier

CR: CReounters= CRecounter + 13

INITIALIZE NUMBERS: if operand 4 O then alarm(51);
comment - delimiter;-

mf? Tntrouble then go to AFTER OPERAND;
byteaddress = byte
sign is negatives= false; go to NEGATE: ;

output (parM);

go to if operand = O then NEXT 1
else APTER OPERAND;

dress = 1;

CR 1a: CReounters= CRcounter + 1;

output (* CARRET: );

NEXT OF NUMBER: s:= input(byte);
= if 56 < 8 A s < 67 then 57

else if 66 < s As < 78 then s = 9

else "‘55;

o to instructionnumbers +

Pits(numberstate, numberstate + b,

numbe rstatetable[s])];

Stop for choice
between GIER and CDC




[Pass 3, Page 6, GIER version]

ch02ga 1 X
P . &m 19
bs (c1) WA
hs 7 . 4qq sted?
pa ¢ t 3
hv c67
e33e a7 X 3
88: om (e1) X
hs e2 TA
hs e3 A
a7: bt Xt -
hv a8
hs e3 NQA
pn (ct) DX 3 MA
ca 3 ., hv cb
aqa (et) t 1 MA
hs c7 . gq s+es?
e363grn  1bY ., pm 1b
gm 2v! ., bpa 8al5
pa c! L
pa al6 . hv c37
c58s8rnt 2b1 . mkf 2b
grf 2vl , it 15
als t 5
arn (e1) , sr W
nkff 9 . grf 3bl
arnf 1D . mkf 2b
arf 3bl . grf 1
hv  ¢37
hv  c56
hospm 1D , &gm 1
819 t 2b
20
2spa a15 Vvt 10
¢53spe. al5 t 35
hv  c37
alg t 5b
als t 25
e37
e57
ch58
ehtshy c59
pa ci8 v a2
chB8spe [kind] Dt amn
arnf v ,  dkf 2bl
aﬁszﬁi{exp 0] t -1
3 10 ore 1], hv al6

a9s pn [sign] XD

LOGIC VAIUE: Ni= store[parR]; ~
if =, introuble A operand 4 O then alarm(51);
comment ~delimiter; operandi= 3;
kinde= parM;
go_to OUTFUT VAIUE;

LITERATe for i:= 1 step 1 until 4 do
begin input(byte);
if =, introuble then output (byte)
end;

if -, introuble then Ri= operand:= operand + 3;
IFf R = 3 then go to AFTER OPERAND;
E -, introuble then bytesddressi=byteaddress+!;
alarm(51);
NEGATE: Ns= 0; fachors= 1;
numberstatet= 0;
exp 103= 0; operandi= 3;
o to NEXT® (I NUMBER, &
0D 2 factori= 10xfactor;
numberstatei= 15; go to DIGIT;
DIGIT 13 numberstates= 5;
DIGIT: Ne= M¢10 + (byte = 57);

W NP B8 NS O W W WA VBT W NS e W ME e Ve WS WE e Ve W W W N B e

BLIND: go to NEXT OF NUMEER;
DIGIT 32 go to DIGIT 3a;
TEN 13 Ne= 13
TEN 22 pos expi= true;

numberstates= 20; _%o to NEXT OF NUMBER;
POINT2: numberstate:= 10; go to NEXT OF NUMBER;
ERROR 12 numberstates= 35;

o to NEXT OF NUMBER;

EXP : pos exps= false;
EXP PIUS: numberstatei= 25;

go to NEXT OF NUMBER;

CR 1: go to CR 1a; ,
. %0 o O0UT 1&;
20 ERROR 2: go to ERROR 2aj;
1 FINISH 13 kindi= '1lit integer.; go to COMMON FINISH;

2
22 FINISH 2: FINISH 32 kindi= '1it reals;

s W We e Wr W we

T . S S S N A
OOV FOUIN 2> 0O0W0O~IAU WA =

O
.

23 COMMON FINISH: Ri= N/factor;

o2k for exp 103= exp 10 - 1 while exp 10 > 0 do
25 "™ Rs= Rx(if pos exp then 10 else 0.1);

26 N2:= R;

WO WE Ve W Me e e WA e W B We W s W as




[Pass 3, Page 7, GIER version]

hv cho
mm (et)
ca 413
ps ™
sraf 19!
ehosqq §e1 )
pm (ci8)
c6Tick =1
pm 1P
a182cl 10
ck =10
al7shtn
ps  cb6
hv al8
e58sqq ée‘l ;
prm (a9
ps cbb
c593grm 10!
hvy ¢
ch63pa als
arn ée‘! )
bs (al6
sr 57
m (al6)
nl 3b
ga alb
va a6
arn alg
hv ¢53
hv 37

hv
grf
-

-~120
hv

-1
hv

aq,
30
it
hv

hv
grn
ca

1z

e>
10

al7

cb

e>

s+eb5

35
r5

c37
L
2b

Ne We W we we we

B B S NS0 WS WS e WS WS WS \Be WB N0 W A e e WS W W W S W We e We U e

SIGN TREATMENT: ‘
if sign is negative A next symbol% (f then
™ begin if byte = { then output(sign) T

else Ne= =N
ends

oUTPUT VETUE ¢
for i:= 0 step 10 wntil 30 do
" output(bit(i, i+9, N));
operands= 3;
cutpu"b(kinds
byteaddressi= byteaddress = 1;
go_to AFTER OFERAND;

OUT 1a: byteaddresss= byteaddress = 1;
output(sign); go to NEXT;

ERROR 2a: errormessage(10);
$= 0; go to FINISH 1;
DIGIT 3a: numberstatet= 30;
if exp 10 < 35 then
begin exp 10%= exp 10x10 + byte = 57;
gga_gg NEXT OF NUMBER;
end s

exp 10t= 0; Ni= 0;
if pos exp then go to ERROR 13
£5 o NEXD TF NUMFET;

End
of

GIER
version
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Pass 3, page 10, stack words 1] .
New state.9+switching part.!9+stack part.29+output part.39] M f e 7 Aﬂ..),e_‘r bw

[sta.ck: switching part, stack part, output] Cﬂ( 41).[
; 4 and ;7]
d 420=1i-12
[12] qarf ; troubles =, =, -
13] agq 10d450.39,; thenst: -, -, end thenst
”“’”_ qq 11350.39, ; gotos =, =, end goto
151 aq 160439, ; assign: -, =, end assign
16] aq 15d50,39,; do: =, =, end do
171 ag 9d50.39, ; elsest: =, -, end elsest
18] aq 27.9+ C“ ’9 + 120,39 ; begclean: OUT, -, ;
19] aq 27.9+ ¢419 + 120.39 ; beg blocks OUT, =, ;
20] aq 27.9+ ck.19 + 120.39 ; beg body: OUT, -, ;
2491 aq 28.9—&:2:2.19 + 104,39 ; beg proc: PRIC ETND -, end proc
22] qq 28.9+c23.19 + 88.30 ; t= switch: AN OUT, -, switch list
[end 1 and end 2]
4 421=1~12
[12] 4qaf s troubles =, -, -
13] agq 10a50.39, ; thenst: =, =, end thenst
‘”-Lj aq 113450439, 3 goto: =, -, end goto
5] aa 160.39, ; assign: -, =, end assign
16] aq 1535039, ; dot =, -, end do
17: qaq 9350639, ; elsest: -, =, end elsest
18] aq 20.9+c23.19 + 06439 ; beg clean: AN OUT, -, end clean
19] aq 20.9+c6' .19 + 100439 ; beg block: BLOCK COUNT, -, end block
20] qq 10.9+c2bk,19 ; beg body: AN, -, =~

[else 1 and else 2]
d a22=i=11
[11] Ta 3.9+c19.19+ 10,29+ 6350.39
[12] qg 34.9+c30.19
1371 Q@ 9.9+c19.19+ 17.29+ 132359

thepnex: CH OUT, else ex, else ex
trouble: AN TROUBIE, -, =
thenst: CH OUT, else st, else st

s we we we

4] qq 11d50.%9,; goto: =, -, end goto
5] aq 160.39,; assign: -, -, end assign
[.7 and parameter delimiter 1]
| a d23w1-22
[22] qq 2.9+ cha9 + 16439 ; = switch: OUT, =, switchparam

{231 q@ 2.9+c19.19+ 37.29+ 450439 arrs CHOUT, [arr,, bound comme.

2k qg 2.9+ cta19 + 1350439 ; [left: ouT, -, [,

251 qa 2.9+ ckI9 + 1450439 for:s OUT, -, [.

26] aa 2.9+ chg + 1350439 subscrs OUT, -, [,

27] aa 2.9+ ck9 + 1d50439 left or subs: OUT, =, [.
281 ag 2.9+ ck9 + 144,39 ; 3= for: OUT, -, simple for

until: CHOUT, := for, step elem
while: CHOUT, := for, while elem
(call: OUT, -, call param
(func: OUT, -, call param

29] aqq 2,9+c19,19+ 28,29+ 148,39
301 a@ 2.9+c19.19+ 28,29+ 152,39
31] qg 2.9+ chl9 + 20439
32] ag 2.9+ ch19 + 20,39

e WE WS M NS S e MR W we e




[Pass 3, page 11,stack words 2]
[right bracket 1]

4 A2U=i=23
23] Qg 13.9+c69.19 + 72,39 ; [arr: BOUNDS, NEW QPERAND, bound base
2h] qq 27.9+25.,19+ 2,29+36450,39 ; | left: RIGHT, NEW OPERAND, ]
25] aq 22,9+c25,19+ 2.,29+36450439 ; |for: RIGHI, NEW OPERAND, ]
26] Qg 1.9+c25,19+ 2,29+36450.39 ; | subscr: RIGHT, NEW OPERAND,
27] Q@ 4.9+c25,19+ 2,29+36d50.39 ; [ left or subs: RIGHT, NEW OPERAND, ]
[do ]
4 d25=1-28
28] Qg 27.9+c6L 19+ 16.,29+39d50439 ; 2= for: DO, do, simpel for
29} Qa 27.9Hebh 19+ 16,29+10450639 ; until: DO, do, step elem
30] qq 27.9+c6l 19+ 16,29+41d50,39 ; while: DO, do, while elem
[right parenthesis 2]
4 426m1 =31
311 qq 2049+c68.19 + 92,39 ; (call:s RIGHT CALL, NEW OPERAND, end call
321 Qa 1.94c25.19+ 3,29+ 92,39 ; (func: RIGHT, NEW OPERAND, end call
33] Q@ 1.9tc25,19+ 3,29+37d50,39 ; (subex: RIGHT, NEW OPERAND, )
[then 1]
d 427=1i-34

T 5.9+c19.19+ 11,29+ 5d50,.39 ; ifex: CH OUT, thenex, thenex
4q 8.9+c19.,19+ 13,29+ 128,39 ; ifst: CH OUT, thenst, thenst

~»e

[step 1]
d a28=1-28
Qa0 2.9+c19,19+ 36.29+13350439

= fors CH OUT, step, step

we

[until 1]
d d29=1-36
Qq  249+c19,19+ 29,29+14d50,39 ; step: CH OUT , until, until

[while 1]
d d30=1-28
49 2.9+c19.19+ 30,29+

|
.

156439 ; &= for: CH OUT, while, while

d.[ é.gﬁ]ﬂ i=37

qq  2.9+c19,19+ 23,29+ 112,39 ; [arr,: CH OUT, [arr: , boundop 1




[Pass 3, pege 12, stack words 3]

[trouble 1]
d d432=1=-10
[10q qqf ; else exs: =, =, =
[ 11 qqf ; then exs =, =, =
[12] aq ; troubles -, =, =
|13] g 34.9+c18.19+ 12,29+ 136,39 ; then st: ENT OUT, trouble, trouble
(14] Qg 34,919,199+ 12,29+ 136,39 ; goto: CH OUT, trouble, trouble
115]  aq 34941919+ 12,29+ 136,39 ; assign: CH OUT , trouble, trouble
116] qg 3U,9+c18,19+ 12,29+ 136,39 ; dos ENT OUT, trouble, trouble
r17] qq 34e9+c18.19+ 12,29+ 136,39 ; elsest: ENT OUT, trouble, trouble
18] qq 34.94c18419+ 12,29+ 136,39 ; beg clean: ENT OUT, trouble, trouble
aq 34,9+c18,19+ 12,29+ 136,39 ; beg blocks ENT OUT, trouble, trouble
] aq 34e9te18.19+ 12,20+ 136,39 ; beg body: ENT OUT, trouble, trouble
aq 32.9+ cl19 + 136,39 ; beg proc: OUT, -, trouble
dq 32.9+c23,19 + 136,39 ; := switch: AN OUT , -, trouble
aq 32.9+c23,19 + 136,39 ; |arr: AN OUT, =, trouble
qaf ; [lefts =, -, =
aqf 3 | for: =, =, =
aqqf 3 | subscrs =, =, =
qqf 3 | left or subgs =, =, =
qaf ; 0= forg =, =, =
1l aagf 3 untils =, =, -
qqf 3 whileg =, =, =
] aaf ; (calls =, -, -
qaf ; (funcs =, =, =
] aaf 3 (subexs: =, -, =
] aaf s ifexs =, =, =
qqf 3 if 868 =, =, =
] aaf ; step: =, =, =
dq 3249+c23,19 + 136,39 ; [arr,s AN OUT, -, trouble




Lot gt 1D, COULIOL GRULE TOr numoers |

[ Input vyte values from 56 to 68 have their control words c-marked (i.e.
 f and comma marked) and call for a special logic for analyzing numbers,
While this logic is operating the input byte values are converted so as
to give the appropriate entry of the following table. This is an action
table having the current numberstate as the other argument, The action is
given in the table as the mechine address of the code relative to DIGIT 2
= ¢38, The number states are:

Number state  Position

0 y Before number

5 9 Following digit before point
10 14 Following point

15 19 Following digit after point
20 24 Following ten
25 29 Following exponent sign
30 34 Following digit after ten
35 39 In erronsovs number

When an error has been detected the remmining part of the number is
skipped. The error message is given on the following terminator.]

[Entry to table: direct converted]
d d2=i~56 [GIER]

, qqf 19,4+21.9+20.1u+22.19+2o.2u+20,29+22.34+2o.39.
L57) qaf 2.4+ 2,9 + 82U+ 8,29+ 8,34+ 7,39,
, Qaf 12.44+12,0+13 ,14413,10413 24413 ,25+13  5h+ 739,
9af 9441049131 441019413 ,214413 20413 34+ 7,39,
qqf,

aqf,

qaf,

aqf 19.4+21 (942014422 ,1 9416 ,24+20 .29+22 ,34420,39,
qqf,

qaf,

aaf,

| aqagf 19,u+21.9+zo.1h+22.19+15.24*20.39+32.3a*20.59.
68] agf 18.4+18.9+18,14+18,19+18,2U+18,29+18,34+1 8,39,
d aahuesgmﬁgm@. a2l=a2l+a2l

d a2d=a2l+a2li+e69

i=1-a2l

{terminator>
{digit>

.

10

MO We W we WE ue e We WE WE ws gy we

B s VOIOU FUWN =
-+

CAR RET

(@)

a2l g= if CDC then 13 else

e we w»

cDC
aqf 22.h+31.9+25.14+26.¥9+2§.24+25.29+27-34+25-39.; {terminator>
aqf 2.4+ 2,9+ 0,14+ 0019+11 24411 29411 ,34+10,30, ; <{digitd>
qgf 17.4+17.9+13.1#+13.19+13.24+13°29+13-34+1Oe39.; °
Qg f 1 5 o)-|-+1 6 «OH13 1 b 6.1 913 ‘241'1 3 029+1 3 034‘” 00390 H 10
qarf, H
qarf,
aqf,
aqf 22.u+31.9+25,1h+26.19+19.24+25.29+27.34+a5.39,
aqf,
qqf,
aqf,
9af 22.4+31 ,9+25 .1 4426 1 9+1 8,24+25 ,29+27 34425 ,39, ;
1 agf 21,0421 ,9429 11421 19421 24429 20421 34427 30,
iwi‘i"&.aaw“ 3

W we we Ve we e e

s O O-JNAU =W N 20O

CARRET

N W o
-
o




A el

[Pass 3 page 14, main control teble]

[Each input byte gives access to & word in the following table, If this
jord is NOT COMMA~MARKED the table contains NORMAL action words arranged
e follovwss
Delimiter action word p

- - - p-1

- -

Delimiter meaning word q

byte values - - -
Delimiter meaning comment.

The delimiter meaning words in their bit no. w contain the number of the
action word appropriate to the state w, in binary form, thus:

Multiplier
g=1, p=1 Delimiter meaning word 13 1
p=2 or 3 - - - 23 1
- - - 1: 2
=3, p=t to 7 - - - 33 1
- - - 2 h
- - - 1 2

'he action word number corresponding to the various states is also given
n the delimiter meaning comment. Delimiter meaning word q is f-marked.
Delimiter action words come in two formats: No marks, simple action
ordss
g allowed operand.3+new state,.9+switching part.l9+stack part.29+outpute39
When the program indicated in the switching part is entered we have
t qq stack part.9+(outputs512).10+nev state29+switching part.39
i3 qq (output rem 512).9
onmma-~mark, search in stack action words:
q(f) base address.9+allowed stack delimiter bits
Not f-marked words perform TEST FOR EILSE EXPRESSION, f-marked words
perform TEST FOR PROCEDURE CALL. The base address points to the table of
tack words,

If the word indicated by the input byte value is COMMA-MARKED we
have a SPECYAL, ACTION:

oh=f marked words supply?

q switching part.)9+parameter.29+output .39,

femarked words enter the mumber reading program, controlled by the
ontrol table for numbers, ]




' {5{’ *(3‘6]
[Pass 3 page 15, main control table]

gq  Te3+ 649+ cl 19 +183450 39
g0 1563+ 6.9+¢27 619416450 .,29+16d50 .39
gaf 3; og'*' 17
01111 "12100 100000 00000 2 00000 00000
g Te3+ 649+ cl 9 +19350 .39
09 1543+ 6,9+c28419+1 7450 429+1 9450 639
qqf 31,541 .7
44 .

01111 12100 1 00000 00000 2 00000 00000

“we

“ws W we

Mo we we we

gg. 032 19 + ‘39- ;

c33.19 + 439, ;

€33.19+ 512,29+ 4,39, ;

c33.19 + )4-39- H

qq 8.3+ 7.9+ chiig 3845039 ;

99F 315+ H

01111 10000 1 00000 00000 2 00000 00000
g 8.3+ 2,9+ c21,19+ 14,79

QP 12,1143 ,28+3 .31
[00000 00011 1 00000 00000 2 00000 0011
4a 8.3+28,9+ c21 .19+ 20,29
qa  8.3+28,9+ c18.19+ 18,29+
AT 12,1143 428+5 .34

99 3e31+5435

0000000011 1 00000 00000 2 00000 0011
90 8.3+22.9+ cl 19 +12350 439
gaf 12,11+3.28+3,31

00000 00011 1 00000 00000 2 00000 0011

116439

9@ 8.3+ 2,9+ cT0.9+ 34,29
90 83+ 2,9+ c18,19+ 34,29+ 3d50.39
90 8.3+ 2,9+ 70,19+ 35629

40 8.3+ 2.9+ c18.19+ 35,29+ 4d50439

ﬁgf 5 4427 431

, g 5 3+1 «9
00343 00002 1 00000 00000 2 00000 00%1

8434259+ ¢12,19+ 18,29+ 52,39
[ 00000 00000 1 00000 00000 2 00000 0001

Qg 8.3+15.9+ 13,19 + 69439
a0 8e3+17.9+ 13419 + 5% 39
49 8.3t19.9+ 12,19+ 18629+ 2#5 039

qqf 1 «28+15,33

g9 1.25+13.33
[ 00000 00000 1 00000 00000 2 00000 2001

99 8.3H15.9+ c13,19 + 70,39
qq  863+17.9+ c13,19 + 54,39
4a  8e3+19.9+ 12,19+ 18,29+ 46,39

gaf 1..28+15.33
g 1425113633
00000 D000 1. 00000 00000 2 00000 20010

e we we s e Oo. ws we ws We DWe we (W We W ws we we we 3w we D e we we O we we

+22 OUT, =~, +
+1¢ PIUS, pos, +
1

23 T2

3 00000 00000]
-2: OUT, -, =
-1: MINUS, neg, -
1

2: 76

3 00000 00000]
CARRET: CR, -,

CR

short string: LITERAL , =, 1lit string
long string: LITERAL, =, 1lit string
layouts: LITERAL , =, lit string

not used

not used

not used

“ 12 ml s "

1- 85

3 00000 00000]
to 1¢ ENT, goto,
7
2 11000 00000]
begin 23 ENT, beg body, -
begin 1: ENI OUT, beg clean, begin

o
3 22121 20000]
for 1: OUT, =, for

3
3 11000 00000]
if 4: CH, ifex,
: ENT OUT, ifex, ifex
CH, ifst,
ENT OUT, ifst, ifst

= NN 4:'
os es

F’*‘l—“!—*ll—‘-;
Hy My

23 100

3 11000 00000]

own 1: SET BLOCK, beg clean, own
3102

3 00100 00000]

integer 33 SET DECL, -, spec int
integer 23 SET DECL, -, own integ

integer 13 SET BLOCK, beg clean, decl integ

2: 107

3 33130 00000]

masl 3: SET DECL, -, spec real

real 2: SET DECIL, =, own real

real 13 SET BLDCK, beg clean, decl real
=

2: 112

3 33130 00000]




[541466]
[Pase 3 page 16, main control table |

qaf 1.28+15.33
qq 1.25+13435
[00000 00000 1 00000 00000 2 00000 2

23 117
010 3 33130 00000]

49, 8e3+15.9+c134,19 + T1.39 ; Boolean 33 SET DECL, -, spec bool

g 83+ 7.91c13419 + 55,39 ; Boolean 2: SET DECL, -, own bool

9q  8e3+19.9+c12,19+18,29+ 47,39 ; Boolean 1: SET BLOCK, beg clean, decl bool
H
0

qq 83+ L gtc15419 + 4,39 procedure hs ADD DECL, -, type proc
49 8e3+14.9+c13,19 + 6439 rocedure 33 SET DECL, -, spec proc
4q 8e3+16.9c 4,19 + 4,39 groceﬁure 2: ADD DECL PROC, =, type proc

40 8.3+16.9+c11,19+18,29+ 10,39
qaf 1 428+15433

g 115

g 199H13,33

00000 00000 1 00000 40002 2 00000 0

groce ure 13 SET BLOCK PROC, beg clean, proc

L
23 124
010 3 33130 00000]

qa  8.3+14,9+c15419 + " 8,39 ; array Ui ADD DECL, -.-arrah
Q=g o 1+ JMeTHC J Lo Jrmmmmmmmt =02 439 array 33 SET DECL, =,=spec array
qq  8e3+2L.9+c15,19 + 839 array 2t ADD DECL, -, array

qq 843424 .0tc12,19+18.20+ 38,39

array 1: SET BLOCK, beg clean, real array
aqf 128415433

We we we W we we we LW we we we we we ee

aqa 1.5 L
E;g. 1619113433 23 131

00000 00000 1 00000 40002 2 00000 00010 3 33130 00000]
switch 22 SET DECL, -, spec switch

a4 8e3+14,9+c13419 + 56439
gwitch 12 SET BLICK, beg clean, switch
F—

40 843+23.9+c12,19+1 8,29+ 32,39
qqf 128+ .32

pe ws e

9 4.3+28.9+c20,19

4af 3e9+9e13115.20+7429-1 &35
48 1564431 104151541 (203 :26+7 o 32+1 34 5 4

Q4 T 05 1 H413,18+1 2043 28+3.3147.35 5 23 151

Oul4l Oll77 1 70656 62131 2 70000 00770 3 77537 30000]

9 13433 3 23 135
[00000 00000 1 00000 00000 2 00000 00010 3 22120 00000]
qg  B83+H14.9+c13,19 + 76,39 3 string 1: SET DECL, -, string
af 13e33 3 18157
00000 00000 1 00000 00000 2 00000 00000 3 11010 00000]
4a 8.3+14.9+c13,19 + 72,39 ; lsbel 13 SET DECL, -, spec label
af 13¢33 ; 13139
00000 00000 1 00000 00000 2 00000 00000 3 11010 00000]
aa 8.3+12,9+¢13.19 + 80,39 ; value 13 SET DECL, -, value
af 9.33 RERLS
%cmoo 00000 1 00000 00000 2 00000 00000 3 10010 00000]
qaf 20,9+ 1T=1.22, ; 37 SEARCH STATEMENT
qa4q h03+31 °9+020'19 ; ;6: DEGL' N
9g  863128,9+ c1.19 3 358 NEXT, -, -
gq 320,941 J11=1.22, ; ;4: SEARCH IN EXPRESSION
a9 843+30.9+ c1,19 3 338 NEXT, =, =
qq  4.3+31 49Hc13,19 + 84,39 ; ;23 SET DECL, =, formal
3 ;1‘.’ DECL_ - -
3 1




561 66 ]
Pass 3 page 17, main control table ]

end 3: ENDPROCTR, -, end proc
end 2: SEARCH IN EXPRESSION
end 1: SEARCH STATEMENT

=

1

23 156

110 3 00131 30000]

else 23 SEARCH IN EXPRESSION
else 13 SEARCH STATEMENT

agq 8.3""28.9"’365 19 + 104 59
q d421,9+ o11=1,20,
ggf 421 .9+ o11=1 .20,
qaf 34941 2043 28+15435
49 1544374535
2222 02211 ‘1_ 00000 00000 2_ 10000 O
qg 422,99+ 410-1.15,
gﬂ_f d.2209+1 o10-1,15,

D ves ee we e e

s

qgf 31543 o7+ $16
qq 140~ 09“‘"3028‘*‘3031 2: 165

[03533 33322 j_ 00000 01000 g_ 00000 00220 2 22000 OOOQO]

g9 427.9+3.35, ; then 13 SEARCH IN EXPRESSION

b
qqf 184120 s 9
a4 150’""}'707 ; 23 160
02222 22210 1 00000 00000 2 10000 00000 3 00000 00000]
4 12,3+ 2.9+026419+33.29+31050.39 5 §3: LEFT PARENT, subex, (
qa 4.3+ 2,9+¢18419+31 .29+ 24,39 ; (2: ENT OUT, (call, beg call
qq 43421 .94¢13419 + 84,39 ; (1: SET DECL, -, formal
3 1
b

qqf Te3+3e7 ; Tt 167 ‘

gomo 01100 1 00000 00000 2 0Q000 00000 3 00000 00000]
qa b3+ 9.9+l N9 + = 18,39 ; sh:™OUT, -, decl label

qq 431 .9+ 137, ; $3: SEARCH IN EXPRESSION

qq M3+ 8.9+ ch9 + 48,39 ; 22: OUT, =, decl label

qq  4.3+27.9+ cle19 + 48,39 ; 1 OUT, -, decl label

Q,Q,f 7:3"'1 06+3028+3 031 H 1

49 + 1.9 ; b

a4, Te3+568 ; 23 1Th

[03330 03024 1 00000 00000 2 00000 00110 3 11000 00000]

qq  d28.9+1 .28, ; step 1: SEARCH IN EXPRESSION
af Te3+1 46 3 12176
01110 01000 1 00000 00000 2 00000 00000 3 00000 00000]

qa  d29.9+1 &35, : until 1: SEARCH IN EXPRESSION
qf 703"'1 -6 H 12 178

E”omo 01000 1 00000 00000 2 00000 00000 3 00000 00000]

ga  d30.9+1 «28, ; while: SEARCH IN EXPRESSION

; T2 180

af %o b
%01110 01000 1 00000 00000 2 00000 00000 3 00000 00000]
qq  a24 .9+ 22-1,27, + SEARCH IN EXPRESSION
qf T3+ 6 1
01110 01000 1 00000 00000 2 00000
qa  Ue3+ 2.9+eTB19+25.29+35450439
4q M3+ 249+c18419+26.29+35350439
4 B3+ 249401841 9+27429+35050 639
qq L3+ 2,9+c18.19+24,29+35350639
aq L3+ 2.9 To19+37.29
qaf 1542k
4 Te3+TeTH 622
a 1.br+ 09‘*‘3028“'3031 3 238 190
?QMM3 4ii2274 00000 00000 2 00501 00220 3 22000 00000]

[541666]
[Pass 3 page 18, main control table ]

82
00 3 00000 00000]
Enr out, [for, [
ENT OUT, [subser, [
ENT OUT, [left or subs, [
ENT OUT, [left, [
: DECL ENT, [arr, -

o8 o2 80 o0

e we we we e we we we e e
r—'r—'r"'l—r—'lg g 9 |

qa 23,9+ 211,32, ; .73 SEARCH IN EXPRESSION
'i ‘%@_ 805"‘2“‘.9"' 01 .19 H .6: NEXT, -, -
? Q,g‘ h‘3+1u‘9+ C1 ‘19 ; 05= ml -, -
ga B.3424.9+ 1019 ; LU NEXT, -, -
Q.Q. u.3+g1 .9+ 01 .19 ; l3= m}mn =, -

qg  Be3+12.9+ c1.19 s ,22 NEXT, =, -

qq  43+17.9+ c1419 s .1t NEXT, -, -

%&f 703"’5 Q7+5 01 5"*“21 m21 +1 033 H 1

G0 Te3+3eT+T o154 24+ ,33 ; 4

qq  Te3t3aT+3413+1 .21 ; 23 200

07770 077001 00265 50101 2 030 % 00000 2 00050 ,063]




3s UL, =, 3=
2: BNT OUT , assign, firsti=

L

aq 665+ 2,001 81 9H28,20+F T4ULHY = aui,
qa 643+ 4,9+ cl,19 + 164,39

e 6»3“" 409"’018019”"150294' 168039

o
]

.2e
[

H
]
’
a3+ 2,9+c17,19+22.29 ; 3= 13 DECL ENT, := switch, -
grf 1 U4+ 023 3 1
122 3 L
g0 1 J4+3,9+3.28+3,32 ; 23 207
00003 00022 1 00000 00000 2 00M0 00220 3 22000 00000]
qq 426.9+7.33, ; )2: SEARCH IN EXPRESSION
qa 1.1+18.9+c20,19 ; )3 DECL, -, =
qqf 1 .21 5 1
4 Te3t3eT ; 23 219
E{:}eeao 02200 1 00000 00000 2 01000 00000 3 00000 00000]
00 843+32,9+c22,19 + 104,39 ; trouble 7: PROC END, - , end proc
49 B8¢3+35.9+c31619 + 136,39 ; trouble 6: DECL PROC TR, -, trouble
Be3+339+c20619 s trouble 5: DECL, -, -
Ba3+329+tc2019 s trouble 4: DECL, =, -
Be313349+ ch,19 + 136,39 ; trouble 3: UT, =, trouble
0 8.3+32,9+ cl 19 + 136,39 ; trouble 2: OUT, -, trouble
qarf 432,941 .9=1.37, s trouble 1: SEARCH STATEMENT
quf 31 ¢5+31 10411 15+ 184722419431 5
00 51241561 T45.21+1 24 s U
09 9e131+5618+5,25+11 .31 23 221

5
01111 11111 1770525 56434 2 15124 20120 3 33000 00000]
44 s not used
40 d25.9+7.30, ; do 13 SEARCH IN EXPRESSTION

Gf Ta3+347 ; 11 221
01110 01100 100000 00000 2 00000 00000 3 00000 00000]




0206 J T+ D20 mmmaD o 3re=; CIUSS Logic ealue, - , true
cH0 &1 G+ 7D 20+ 7.39, N faise: Logic ealue, =, -

b
N
€29.19+ 6,29+20d50.39, 5 X 3 o = X
20,19+ 6,20+21d50439, ; / @ BINARY, -, /
020,10+ 6,29+23350.39, ; 4 : BINARY, =, 4
c29,1 9+ 6,29422350,39, ; & : BINARY, =, 3
29,19+ 1.,29+2U4350.39, ; < ¢ BINARY, =, <
29,19+ 1,29+25350439, ; £ ¢ BINARY, =, £
c29,10+ 1.29+26d50,39, ; = & BINARY, -, =
€20,1 9+ 1,29+27350.39, ; > i BINARY, -, >
29,19+ 1.,20+28350.39, ; > & BINARY, -, s
c29.10+ 1,20+29d50.39, ; § : BINARY, -, 4
029Q19+ 1.29"’50@50039. H AN :B]J\Im, - A
€29, 9+ 1,29+31450,39, ; V ¢ BINARY, =, \%
c29,1 9+ 1,29+33d50439, ; = 3 BINARY, -, =
29,19+ 1,20+32350,39, ; => 8 BINARY, -, =>
c62,19, ; endpass: ENDPASS, -, =
U 3421 o9+ 1419 ; param delim 22 NEXT, =, -
aq 423 .9+3.32, ; param delim 1: SEARCH IN EXPRESSION
%ﬁf Tedt5aT ; 1
g 1021 H 22 2)4-5
2

[061110 01100 1 00000 00000 2 02000 00000 3 00000 00000]

-e

d e18=c63 ; start pass 3
H

d e16=k~eT0 ; el6:= first free track

gg.[eaa +1, e22=e16-e15-1 ; e22:= number of tracks - 1
q0e15 «9=e2l J0+el 8,19+e22,36+e22 SU4+205e13.39; pass 3 word to GP

2




| [l e L

[PASS 2, Page 1]

[Synopsis

Pass 2 recognises byte strings representing identifiers and substitutes a
unique byte for each such stringe This is done regardless of block struce
ture so that the same ildentifier will be represented by the same byte
throughout the text.

The values of the bytes will be in the range 1023 > <(byted> > 511,
 Standard identifiers are assigned fixed values in tight sequence starting
from 1022, Other identifiers follows in tight sequence from last standard
identifier.

Tables.

Pass 2 uses two tables: letter table[?:56| and table [first free after
pass 22 top of storel;

Table holds, starting at top of store, one word (referred to as short
word) for each distinct identifier, All words representing identifiers
_with the same first letter form & chain whose links are the address parts,
The starting point of each chain is given in the addresspart of the corre-
sponding word in the letter table. A letter which does not start a chain
is represented in the letter table by 0. The last word in a chain has bit
1 = 1 all others have bit M1 = 0;

The rest of the identifier is assembled as an integer in a base 67 number
system,

_If this integer < 24\30 it will be stored in the remaining 30 bits of the
short word and bit 40 will be 1,

Otherwise the last 20 bits of the integer will be stored in bit 20 to 39 of
short word and bit 40 will be 0. The rest of the integer is stored in one
or more words (long words) starting at the first free word at the bottom of
table .and the address = 1 of the first of these words will be stored in

bit 10 to 19 of short word, The last of these words will have bit 0 = 1,
the others, if any, will have bit 0 = O,
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Initislization
The entries in the tables pertaining to standard identifiers are formed
during loading of the translator and are stored on drum starting on track
3880
track €88 word O holds:
ga address of last long word .9 +
number of tracks for long words = 1,19 +
number of tracks for short words .29 +
core address of first free short word ,39;
words 1 to 14 hold the letter table in packed form with the entry for a
in bits O to 9 of word 1, for b in bit 10 to 19 of word 1 and so on
until entry for @ in word 14 bit 30 to 39,
Word 14 has bit 40 = 1 the rest bit 40 = 0;
word 15 and onwards using as many tracks as npecessary hold the long words
for standard identifiers.
The following tracks hold the correspomding short words starting with the
words to be loaded in 983 to 1022, 3 4o 982 etc,

Pass 2 starts by unpacking word O to 14 of track e88. The value of e88 is
given in 8elh: ar , pp e88 and Pass two will leave the number of the last
track for short words in 8elh: for use by pass 6 which takes in the fol~
lowing tracks which holds the standard declaration table,.

Table look up

Each identifier encountered by pess 2 is added to the table but the line
king is not performed.

Pass 2 now compares each entry in the corresponding chain with the new
identifier, If the identifier is found in the table the new identifier
is removed from the table otherwlse the necessary linking is performed,
including clear of bit 41 of the hitherto last short word in the chain.
Finally the address of the short word corresponding to the identifier

is put out.

Programs |

b k=e15+e70, i= 205e13, a30, b20, d10;
d e17=1

[at = letter tab [OJ.e defined at end
d2 = chain mst[lT fined at end
4% not used

4 di=T77 outpu’b value CR

4 a5=T8 - -~ short string
d ab=T9 - long string
d7=80 - layout

 d as=2M - endpaess

we we we W
111
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initialize letter table: ki= 0O;
for i3=1, 1 + 1 while FC = 0 do
T begin E:m em.;m start list [1];
split(R, ko0, FC);
for pa= 1 smg‘l until 4 do

a.‘!zpmd? X 1 I
hitpp 0  , pp D
gmg,l' t 1 M
ga (r=1) , bs p508

e M W W We WE WS e W e

¢k 10 , hh a2 " begin =k + 1;
hv al NEC pack(letter ta.ble[k] o 9, part(p, R),
10, 39, 0, o, 0)
end unpack one word from list;
end'
838 vk O ., ps 83 3 start byte processing: wait for track;
ats pon(et) X 1 ; nexts bytes= first chars= input;
hs e2 1A 3 if byte > 56 then not identifiers:
ga b 3 be :i.n :i.f byte > 511 then - [ 6]
e bs -1 v NT in Ri= 0; Mi= neg; go to act|byte-1018] end;
hh (B7) X a16 autput!ﬁyte), go_to next
hv e3 end;
b2: ppn =1 IZe start Identifier: ps= i long; Ri= O;

shorts= t; 2= 3;
nextchars

RM:= R; bytei= input; finisi= %;

if by*t:e > 66 then CR or end identifier:
begin if byte = input CR then go to CR;

= EM* go to end identifier

end.;

RMs= 67 + byte; finis= f;

if RM < 2439 then word not fulls
begin Ri= m; o to next char end;

if -, short then store long words
mgm table| pt1 J3= remain(RM, 2439);

=p+ 1; Re= IM*24§9, go _to next char

end-

p P , hv a5 store Firet long: 863 shorti= f" ZC.a 13

ck -19 pack (ta,ba.e[i short], 0, 9 19, p,
gr (16) X 39, remain(RM, a/}eo) uo W, ze);
it p . pt (16) Re= RM~2 03

hvy a5 if -, Tinis then go to next char;

end identifiers
if short then try store short:

a7t nc O Xv IZA ‘
begin AMi= R; if part 1(R) 4 O then

ar 512 DV

hvn ab o to store first long; Ms= mask short;

gr p! L NZA table[1 short], 0, 39, RM, 40, M1, zC)
gn (b6) MZC end.

else store 1ast of long:

" Eegin table[p+ ]:= R + 2439;
Pé¢= p + 1; Mi= mask long
end;

pa BV 174
m B2 |, pp pl

NS S We W W e U We W e WE We Ve W we s we ee O N W We we ME WE W WE We we we e we
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bhhabs 11 ¢ -
hv a1 -
aq, e1; X -
. (b1 XV a1 Irc
a8: arn{vs) V IEC
hv al2 1z
293 ga bS5 Xv NPB
hv 813
wepm -1 X IXC
¥6s cm 512
hv 39“
qq, v NPA
hv a9 NZA.
hv a1 LPA
hv a9 IZA
it (»2) , pa Vb7
ck 10 , ga b8
8103
bT7s armn =1 t 1 TTA
b8s sr -1t 1
hv a8 NZ
hv al0 NTA
alt:pm (b5) DX
hv e3
2b1) , P& b5
16) X
(b5) MPA
b2 NZA.
() t =
=512 , pt Dbl
(2e4) t 1
e’ r
e5
., aqn e37
al53qq (e4) X 1
as D
e’ X r
e’ X
a5 X
6739,
1.9 = 1,39

119 = 1,39

- we

T NS W N WD M B M W We WS e We WE P WE We WE we we BB we e

.
’
-
?
.
14
.
1
.
’
.
’
.
’
*
]
.
’
.
?
.
b

W e Wwe We we

W W Wwe g

test storage: if p-511 > 1 short test then
goto table overflow;

start look up: reset input to same byte;

Rs= letter table[first char];

split(R, %0, M1, RC); goto if R = O then

first identifier in chAinm else look up;
after long failed: al:

3= table[chain]; splLit(R, 40, M1, KC);

look up: a9: if PB = O then chain := par‘c 1(R)

else go to new identifier;

Re= table| chain]; split(R, 40, M1, %;

if msk(M R) o mask(M, table ishort

(sho:r*t = PA = 1) then go to look up;

agree on short: if short then go to found;

test long: i long 12= i long;

ilong 2:= part 2(R);
test next long: 1 long 1:= 1 long 1 + *;

Re= table[i long 1]; TA:= R > 2439;

if R 4 table[1i long 2] then

g0 to after long faileds
. TA then M test next long;

fou.n.d:

output(chain); go to next;

first identifier in chains
chaint= first char + base letter table
new identifier: conneet to chaine
pack(table[chain] 0, 9, 1 short, 41, M1,
if -, short then i longi= p;
outbytes= i short; 1 shorts= ishort - 13
i short testi= 1 short = 512;
inf 1¢=-inf 1 + 1; if outbyte > 511 then
begin output(mt“’ﬁ'y‘be), go to next end;
table overfliows
alarm(4<too meny identifiers),&+ 0);

0);

CRg CRecounters= CR counter + 1
if M = neg th@n( )
" begin out "‘EoutCR,g o next end
outpiut{outCR);
go to next Qhar,

constantse: coment
67
mesk short
mask long;
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[switch act:= endpess, free CR, sh str, lg str, layout;]

endpass: Ri= outend; go to end pass 2;

free CRs go to CR;

sh str: Ri= outshstr = outlay; go to layout;
lg str: Ri= outlgstr; go to outcopy

layouts Rs= R + outlay;

-g pm A8 DX

hv a7 , hv al5
=35 jpm d5-d7 DXV

=2 lpm a6 DXV

-1 lar a7 D

We we we we W

al6spp 4 , PP P~ outcopy: ps= 4; rep copy: pi=p = 1;
hs e3 ; output(R);
pm(el) X ;  Rs= input;
hs e2 IA 3
bs P , hh al6 3 if p > O then go to rep copy;
hv e3 3 output(R); go to next,
al7s :
b13nt - , it (b2) ; endpass 2: inf 23= i long - initial i long;
pa 3el , hs e3 ;  output(R);
pm(b6) DX 3
]

d1: ps e®-1 , hv e3 output(i short); go to endpass track

compent the following is overwritten by
initialize letter table;

,
al82qq , ud  lel : start pass 2¢ p3= standard table track;
vk p . 1k a2 ; call track(p, chain start List[0];
vk p , arn a2 ; unpack inf: Ri= chain start list[0];
ga b2 , g8 b3 ; i long:= initial i long:= part 1(R);
gt b4, tk 20 ; rest long tracksi= part 2(R);
ge b6 , gt bh ; short tra.cks.m part 3(R);
tk 10 , 8 b6 ; i short test:= part % 2R5-
; i short:= 512 + part 4(R);
_bthsgp BIS5 |, pp - : tracknot= p; i3= O;
_algshv a20 , pp p~! ; for pi= rest long track step - 1 until O do
b153vk =1 t 1 : “begin tracknot= trackno + 1; is= i + 40;
ik d&@ tlo ; % track(trackno, chamsmrtust[i])
a20tbs D ., hbh al9 3 end.
- 3 ig= top table
bléipp =1 , hv a22 ; for ps= short tracks step -1 until O do
821 spp E- , ud bi5 ; " pegin tracknot= trackno + 13 is= i = 40;
1k 40e25 t ~ko ; "c"%a track(trackno, table[i])
822tbs D ., hv a1 3 end;
it (v15) , pt lek ; standard table track:= trackno;
hv al 3 go to initialize letter table;
d d2=dl+i2 ; define chain start listEO]
d e9l=d? ; define chain start list{0] for use by TIA;
?

d e18=a18, i=39i, e16=k-e70 Information for password

H end pass 2
4 i=e2!, e22=elb-el5-1 Load password
qq e'5 .9-@234 «9He18,19+e22 .36%22 344205213 ,39;
d els=e16 3 set first free track

Z
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[CONTENTS OF TAPEs Page

1. Specifications of indicator use and switches 2
2e Definitions of output values used ocuteide tables 3
3¢ Definitions of buffer areas for long strings

Reservations for 2 varisbles, compound table,

input table lower case 3
4, Program

4,1, Main block (a30, local labels) 4

b, 2, Reservations for input table upper case 9

k,3, String block (a0, local labels) 10

44, Type in block, (810, local labels) 14
5e Tables

5¢1 ¢ Formats 15

5e2e Programs for compound symbols not

identifiable on first char,
Define top pass 1, Define typebur[0] 16

S5e¢3e Bedefinition of normal sctions 17

504, Compound table, Is read to d: 17

5e5e Input table lower case, Is read to d1: 18

546+ Input table upper case, Is read to d2: 20
6+ End of tape 21

Special. requirementss Between input table lower case [Ol and input table
pper case [Ql mist be at least 256 words as the range of an input symbol
8 0 to 255 (when parity check is given as a bit in the symbol).

llowed input bytes are in the table flagged by an f mark. All input bytes
outside tables are forbidden, Consequently no word outside tables (from
nput table lower case [Ol to input table lower case [255| and from input
table upper case [0] to input table upper case [255|) way be f-marked.

, end cantents,"]

o
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[1. SPECIFICATIONS OF INDICATOR USE AND SWITCHES]
g%(XDICATOR USE

\ = normal, initialized to false
IZB = comm oke In strings: LOB = set case; initialized to false

LTA = line print, initialized by initialize translator
NTB = ignore poff - - - -

LPA = print initialized to true

LFB = sum or print - - -

IRA = lined

IAB = comp

NRA = first word (in strings)
NRB = type input, initialized by initialize translator

SWITCHES, elements given as <{identifier> = <{slipname>

switeh special action:=

IT="c6b, UC = c7, line = c8, bar = c9, CR = c10, poff = c11, pon = c12,
endcode = ¢13, sumcode = c1l, clearcode = c16;

These actions are performed independent of context (the actions themselves
are not necessarily context independent),

switch normal action :=

comment = c20, semicolon = ¢21, end = ¢22, begin = c24, right parent = c25,
colon = c26, equal = c27, minus = ¢28, error in normal = c29, space in
normal = ¢c30, next = c2;

The slipnames are redefined to <{slipname> - c just before loading of tables
so that the values in the tables will have a negative sign bit. This im=~
plies that ¢ = ¢2 < 512 (¢ = 1¢30 which 1s the last normal action, and c2
is the first normal action),

= ¢15, rest8 no = 1¢15, rest7 = 2¢15, rest7 no = 3c15, rest6 = Uci15,
rest6 no = 5¢15, rests = 6¢15, rests no = 7c15, restdh = 8¢5, resth no =
915, rest3 = 10c15, rest3 no = 11e15, rest2 = 12¢15, rest2 no = 13ci15,
rest! = 1l4e15, rest) no = 15¢15, treat normsl = c4, black comp err = c17,
red long comp err = c¢18, red short comp err = c19, string or layout = chQ,
lined b = c60, lined e = c61, lined f = ¢62, lined g = c63, lined i = c6&h4,
lined s = ¢65, lined t = c66;

switeh layout actions=

d'= ¢, zero = c42, n = ch3, point = chh, ten = cl5, space = cl6, minus
eh7, plus = cki8, lined plus = cl9, terminator = c50, all others = c51
L

a = ¢5! defined just before table loading).

The teble representations are absolute sddresses (exc:ept for normal ac-
ion where they are relative to c) and not switch position numbers]
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b k=e15+e70, 1=205¢13, &, b60[variables], c80[labels], aso[address constants |;

{2. DEFINITIONS OF OUTPUT VAIUES USED OUTSIDE TABIES and other usage of d names )

qd b= 0; base for output values for letters
[él5 is defined after 5,2 to top pass 1, d6 - d8 not used]
d 9= 17; value of by for type in
110 = 633 CR (in strings);
41" is defined just before tables, not output value]
m 151+ o
15 = 126, end
L= 1019; endpass
= 2315 <
6 = 200; ,
7= 14;  4in strings
d18 = 235; 5
= 10; ) string end in strings
= 1021; short string
= 1022; long string
L 1020; CR
= 2115 )

1; be%in
5, = 225; at ,
426 = 1023; layout
27 = 1745 3
d28 = 233; =
29 = 765 -
50 = 207; &=
d32 = 855 -,
433 is defined just before tables, d34 - 436 are not used, d37 - d39
re used internally in typin, alo, a1 internally in string]

3, DEFINITIONS OF BUFFER AREAS, RESERVATIONS FOR TABIES]

2 = 1e13
13-3 - 1%-2313

Alternating buffer areas for lopg strings,
same a5 input buffers in general pass

e oo

Compound symbol,
Out CR; bit ¥ = 1 = clearcode has been read

s qq
ad

we we

& = i
1= 381

Compound. table[0]
reserve compound table[0:37], losded after program.

-e e

ar =1
ﬁiw—* 651

43 = 1 = 1
i=31

Input table lower case[0]
reserve input table lower case[0:64],
loasded after program

we we we

input table lower case[64]
reserve space for 3 secondary table words (_ | CR)

we we




next 13 compi= linedi= f; go to next;
comment ps 1 will make the first return, which

. ps i
does not match a call, goto next;

e we we

22 lyn v v IRB ; next: if =, type input then char:= read a char
hv c72 3 else go to get a typed char;
733 ; typechars setadrO[M, char];
bipm =1 X 41 ; chars= char + case; Ri:= table[char];
hv a3 X KB 3 test alloved;
hv ak X LPB ; test sum or print;
als hv (b1) IA ; test special char;
822 hr sl TZA ;3 after spece 1f -, norwal then return;
,rzg: hv a5 IAB ; innormal: testcomp; '
chs nb 255 DV NT ; treat normal: if bit(R, 0) 4 1 then
c5s ga 12 \J ; normal out: begin normali= t; commoks= f
hv e3 e ; output(vits(R, 2, 9)); return end;
hv =1 tc IZA ; normal:= t; go to normal action[part 1(R)];
3 procedure test allowed;
a3t nc 127 |, ca 63 ; TE BIE(R, 41) 4 1 then
hv ¢2 ; begin if part! (M) § 127 A part? (M) 4 63
hs <c70 ; then alarm({<character), 0+1);
hv c2 , aa se’ go to next end;
als ga b5 ; procedure test special char
b1l sar -1 D 3 if sum or print then
ga D1 ; T begin sum 13="sum 1 + part 1(M);
b23qq 1 t 1 10 3 if overflow then sum 23= sum 2 + 1;
W2 sy =1 LPA if print then outchar(part!(M));
arn(b5) D A end; _
hv al X 3 -
; procedure test special char;
; if bit(R, 40) = 1 then
; go to specialaction]char];
3 procedure test comp;
a5t hv ab NQA. s .if lined then
gt r , pm = ; “begin compi= linedi= f;
gm b X m™E comp' symbols= table[ part2(R)];
gt r . hv =1 ; o to compaction] part2(compsymbol)]
; end
; else if comp then
abs gt r , is -1 ; begin comps= f;
m s X W™B Ri= Table part2 (R)+ ];
; if bit(40, R) 4 1 then Ri= table[undefined bar]
pm 374 X  NA ; g0 to compaction[ part?(R)]
gt r v = end;
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bt v a ; ILs case:= basell; go to next;
b1 t az ; UC: cases= baselC; go to next;
c2 H
\'2 IRB ; line:
c2 C ; if -, comp then compi= lineds= t;
c2 IRA $ if lined then go to next;
H

arn 143 , hv a2 Ri= table[second line word]; go to after spec;

9t axm 243 V IRA bars

;
hy c2 OB 3 if -,lined then
a2 3 begin compi= t; go to next end;
; Rs= table[second bar word]; go to after spec;
1o X CRs

(e¥) DV 1 NZ if outCR = O then go to next;

Tine counters= line counter + 1; output(out CR);

S
e e wWe We e

e3 IrC sum or prints= bit(outCR, 41 )=1; printi=f;
a8 ITA if linecount then go to count 10 lines;
a0 DXV IZA ; after count: if =, normal then set adro (M, <stringCR>)
c2 NQA ; else if - compound then go to next;
33 X ; th&tseci%d CR Vord.); ’
a2 3 go to after spec;
] t =55 ; count 10 lines: ten counti= ten count + 1
58 ., hh : if tencount = 10 then
a7 , pa r=2 ; "“begin outchar(58); ten counti= O;
e7 X ; test print with CR{1line counter);

arm b , ¢k 10 ; if case = base(UC) then outchar(60);
a2 . sy 60 ; outchar(0); sum or printi= printi= t;
a3 L O end;
0 , hv a7 3 go to after count;
c2 NI'B ; poffs if ignore poff then go to next;
e70 ;  alarm({<or), 0+3);
E . 9q ped3 ‘

gan s=i=-2 , hv 2 3 if in poff then go to next;

gi b2 ; save (normal, commok, comp, lined);

9% hen c? IZA ; rep off: normali= f£; inpoffi= t; call(next);
hv a9 3 go to rep off;
Zehv o2 NI'B ; pon: if ignore poff then go to next;

ns 70 ;  alarm(<on}, 0+3);

hv ™ , ag pelh ‘ .

nen 8=-89 , hv ¢2 3 if -, in poff then go to next;
-1 t 243 5 Testore(normal, commok, comp, lined);

hr ¢ ; return to(next);
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¢133hs  cT0 endcode ! alam({(museﬂ. 8+3) ;

’
. 4aan pe33
al0: , ud 84 ; pause: byi= typewr by;
lyn B , vy (8el) ; char:= read & char; bys= normal by;
ca 19 [t], hv e7* ;3  if char = <t> then go to typin;
hv c2 ;3 8o to next;
clhzarn V11, t1 =10 ; sumcode:
ar (b12) D ; check chari=
t1l =59 ; remain(sum! + sumaxafko, 127);
al 16 ,cl =10
ga bl , lyn b : chars= read a chear;
pa BN . pa b2 sum 13= sum 2 = 0;
Py ca , hv c2 ; if char = checkehar then go to next;
hs ¢70 ;  alarm(4<sum, 0+3);
hvy c2 ., 99 pe’T7 go to next;
s comment
b6t qq 127439 ; constant for forming check character;
15ths a2 NQA ; rest8: if -, lined then call{compresterr);
hsn ¢ 1zA ;jrest8nos normeli= £3 call(nextl);
hs ai12 NQA ; rest7s:
hsn ¢ IZA ; restTnos
hs a12 NQA ; restbs
hsn ¢! IZA ; restbnos
hs a'2 MNQA ; resth5s
hsn c? TZA ; restSnos
hs al2 MA ; resth:
hsn ¢l I7A ; restinos
hs 812 A ; rest3:
hsn ¢ IZA ; restinos
hs a2 MA ; rest2:
hsn ¢ IZA 3 rest2nos
hs a2 MNQA ; restls
hsn 1 IZA ; restinos
, hs al12 A ; restOs
altspmn b X Qe ; after comp: Ri= compsymbol;
b7 hv ck ; comps= linedi= f;
3 go to if no comperr then treat normal
3 elge black comperr
cl6zacn 1b MB ; clearcodes pack(out CR, %0, ¥, 1)
pa b , pa b2 3 sum 1 3= sum 23= O;
hv ¢2 IPB 3 sum or printi= t; go to next;
c51s 3
al2:pa BT t 17 ; comp rest error: no comp erri= f;
ck =7 ; if bit(R, 33 ) = 1 then
hr st Lo 3 return; comment letter without line;
hr c17 . ; return tolcomp err);

c17:pa BT t ch comp errs no comp erri= t;

;
hs ¢70 ; alarm({<compoundy, 0+1);
hv al! |, gqq se32 ;  go to after comp;
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18shsn Y IZA
hv ¢18 1RB
19sgr b , hv 17
20shs cT70 NZB
hv al'5 , qaq se35
15shsn c2 TZC

nc d11[;] ., hv als5
hv ot IZA

14T
pmm 412 DX IZB
hv e3 IZA
he o
nc kaif[a] TRA
hv al9
DX
IZB
t 1
TZA
[;]. hv a6
IRA
NQA
En]. hv a7
ne 1244 1], hv al9
pm 144 , em D
hv 13¢5
a20pe. 1o , ud 10ek
hs eb
o rt, qan(pe39)
arn b , ¢k 10
ca d2 , 8y 60
pm d3 IEC
hen c2 TZA
nc anif;], hv =1
pmn @14 DX
sy 58 , hs e3
vk 214-@14) , sk (ph5)
it (b39) , pt Tek
bs §3eh; , 1t 39
it (b39) t 36
pa 2el |, hv e92

ws ws we ws we we we we

e Be we

we e es

e S B WME R WS W Wws Wt s ME Wwe W Ve W

W W we We \se WS WS W Wwe WE WS VS e We e

long red comperr: normals= f£; call(pext?);
if comp then go te long red comp err;
short red comp errs comp symbol $= R; go to comp

comments if -, comuok. then
atarm(4<c ommenty, 0+ );
rep comm: normali= £ commoki= t; call(next);
if part 1(R) 4 ¢;> then go to rep comm;
normali= t; go to next 13

after end comms compi= linedi= f;
semicolon? commoks= t; normali= t;
output(outsemicolon); return;

test ends call next;
if part 1(R) 4 <>V -,
go _to test sem;

lined then

end: output(outend); commoks= f3
epdlevels= endlevel + 1
if endlevel > 1 then go to pestlude;
rep end comm: normals= f£; call(next!);
test sems
if part! §R) = <;> then go to after end comm;

if partt (R) 4 <e> V'=[1ired then
o to rep end com;
call next?!;

if =, lined then go to test sem;

IT part 1(R) = <> then go to test end;
if part ‘lgR) 4 <> Then go to test sem;

comp symbols= table { Zelse>) 3

go to rest2no;

postludes outCRi= 0;
if pass inf- then
A alm'm('#(ﬁ;mﬁ, 1243) 3
if case = base UC then outchar(60);

sum or printi= prints= t;
rep postludes normals= f; call(next);
if partt(R) 4 <;> then go to rep postlude;
output(<endpass>);
outch&,r§<m> )3
to drum(stringtrack, start buf);
string nel= word count;
inf 1= word count +
(if inf 2 > O then 39 else 36);

go to end pass;

err;
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start pass 13

c? . 4a c2-1 : prelude: call(nextl); set return(next); test b:
2d4[v] IRA if part!(R) 4 repr(<pv>) V =, lined then
c23 ; go to prelude;
ct IRA if lined then ca.l»lgmxm );
5d4[e], nv a2t IF part) (R} 4 repr(<e>) then go to test b;
c1 IRA ;3  if lined then call(next!);
7a4g], nv a2t IF part! (R) 4 repr(<g>) then go to test b;
ct IRA if lined then call(next!);
9dl[i], nv a2t ; iF part! (R) F repr(<i>) then go to test b;
ct 5  1f lined then call(next!; :
1444 n] IRA IF part) (R) 4 repr(<n>) V -, lined then
a2! ; o to test b;
a2 DX 3 out Chi= outCR + outvalue CR; printi:= f;
1 I sum or printi= bit{outCR, ¥1) = 1;
r Iac ; coups=. linedl= f;
(»10) t - ; begin: endlevel:= endlevel - 1;
azh DX ZB comnoks= normali= t;
e3 IZA output (outrepr(<begin>)); return;
c25shsn c2 IZA  ; right parent: normal 3= f; call(next);
ck =2 MB if =, comp A bit(R, 38) = 1 then
hv a22 Lo ; g0 to maybe fat; —
ck 2 WB
pa 423 DX ; output(outrepr(<)>));
hs e3 zZec normali= t; commoki= f;
hv c¢3 X 3 go_to innormal;
-2 3 maybe fat:
c25 Lo ; if bit(R, 36) = 1 then go to right parent;
c2 ; in fat: call(next);
=2 MaB 3 if bit(R, 38) = * A =~ comp then
L0 ; o to in fat; ‘
ck =3 NB  ; ° if bit(R, 35) 4 1V comp then
825 NO 3 o to fat error;
e2 ; end fat: call(next);
=l MB if bit(R, 36) = 1 A = ,comp then
a2l Lo ;  go to end fat; ST
-2 NOB "Pit(R, 34) 4 1V comp then
a2s5 NO ; go to fat error ;
a5 DX ; output (outrepr(<fat,>)); normali= t;
e3 IZc ; comnoki= f; rebturn
c70 ; fat errors &&m(i()(impreper)ﬂ, 0+1);
pm (b1) , qq se3% ;  Ri= table[char];
hv alg X 3

go to test sem;
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263hsn c2 TZA ; colon: normals= £; call(next);
ca d33[=] ; if partl(R) = repr(<=>) A -,comp then
pm 430 DVX NC ; begin output(outrepr{<s=>));
pm 427 DVX H normals= t; commoki= f; return
hv e3 TZ¢ 3 ends
hs e3 T7C ; output (outrepr(<s>)); normeli= t;
hv c3 X ; commoks= f; go to innormal;
¢27shsn c2 TZA ; equal: normals= f; call(next);
 ca a18[>] ; if part! (R) = repr(<O>) A ~,comp then
pm d31 DVX MQC ; ™ begin output(outrepr(<=>>));
pm 428 DVX 3 normalit= t; compoks= f; return
hv e3 e 3 ends
hs e3 1ZC ; output{ontrepr(<=>)); normali= t;
hv c3 X 3 comoks= f3; go to innormal;
¢28shsn ¢2 IZA ; minus: normals= £; call(next);
ca av6[,] ; if part?(R) = repr(<,>) A =-,comp then
pm 432 DVX MAC ; begin output (outrepr(<~,>));
pm 429 DVX 3 normals= t; commoki= f; return
hv e3 X0 3 end:
hs e3 IZc ; cutﬁﬁtmtrepr((-))); normel:= t;
hv ¢3 X 3 comuoks= f3; go to innormal;
¢29ths c70 ; error in normals alarm({(characterj, 1);
A0shy c2 , 4q se?’! ; space in normal: go to next;
$ ; comment for redefinition of normal actions.
; procedure alarm(text, type);
c70spmn 1b X IFC ;3  begin prints= f; Ri=Mi= O
hvn e5 : ea%lmssage); return
H end. alarm;
e 3 end main block

L 2, RESERVATION FOR INPUT TABIE UPPER CASE ]

a2s ; input table upper case[0]
=651 ; reserve input table upper case[0:64]

'
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[4,3. STRING BLOCK]

b ak0

[Constants and working locations used in lsyout and strings

In layout, Dbasic state, In string]

al: gq 1393 minus word 0 bit 39

823 qq 24393 plus word 0

ﬂgz qad 3,39; lined plus word| O

alls qq 1.4+ 133+ ,37; 4 increment 0

852 qq 1.4+ 1.37; z increment 0 bit 37

868 qg 1441423+ .33+ 1,373 n increment 0

b202qq [fullword], s layout word str word (uses ,mark)

[1ayout word format:

dhs checked or .3+d.22+n.23+s‘aéw‘ia*Zﬁ*bevarflow.29+b.33+h.37+fn.39]
b213q9q | full vord space word work 1
b223qq | full word work 2

?
H
qg 11412241 .33 ; 4 increment 6]
qq 1.4+1,22 ; z increment |6
b232q9q [address only] : work 3
qq 1028 ; minus word [12
qq, 2,28 ; plus word 12
aqa 3628 ; lined plus word] 12
qq 1.3+ .26 ; 4 increment (12
a73 qq 119 3
282 g 10.3+1069H10615+10421410.27+10,33+10 4393 ends;

string or layouts
begin

closhsn ¢l IZA normals= f£; call(nextl);
ca d15[<] if =, lined A parti(R) = repr(<<>)
hv ¢52 B then go to string;

layoub: positioni= ~19;
layoutwords= spacevordis 0;

pa B30 X =19
gm 120 , gr b2

pp O states= 03
ps O X basic statel= 0;
hv alk NoB if compound then
8l0zar a7 A comp 1ayout symbols
gt r . pm - begin Ri= table[part2(R) + (if lined
hw aldk X 1RA ien 0 else 1)1; -
pn d NA Iif bit(R, 50) 4 1 A =, lined then
hv a4 X Ri= table[comp error];

W e NS We W e WS s we W We We W we we we

go to examine;

das coamén‘b allowed in states

ch’ :qq. 3O1+1507+7012+3¢38 ﬁu cgs i07l8l961‘ol13l1u.15;

]
?
pm sak ; Mi= d increment|basic state];
al1:pp 83 X ; nl: states= basic state + 3; Ri= M;
a122ac 120 TOA s zerols layout words= layout word + R;.
b350sqa -1 VvV 1 NOA if vit(layout word, 0) = 1 then states= -
pp =1 ; else positiong= position + 1;
a13shsn c2 IZA  ; next layout: callnext;
hv al0 IRB 3 if comp then go to comp layout symbol;
atlsck 20 ., g8 b3 ; examine: layout type s= part3(R);
p3lspm -1 X ; Ri= table[ layout typeﬁ)?
ck (p—3) AT ; comps= lined:= f; if b:;.l[t(R, state~3) = ‘.ll
hv (B31) + 110 ; then go to layoutaction| layout + 113
- 5 ck 20 . FEates==T; Yo ’
hv (31) t 1 IO ; go to if bit(R, state+15) = 1 then
hv al3 3 terminator else next layout;




eh23qq 15.3+15.9

PP 85 s, pm

hv 812 X
el32qq 3,38

pm ab , hv
G)@)‘qu 3038"'5.2

ag (b30) t 1

pr D7 . Ps

pa  Db20 , hv

e45309 5424548

p 13 . Ds
pa 120 . hv
cli630g 542+5,.8

pm 1,4 DX
ns (b30) , ck
ac bp21 , pp
bs (b30) |, pp
hv al3

cl729q 1.10+1 .37

arn sal , &c
rr p! . hv
ch81qq 1,10+ .37
arn sa2 , &ac
rp P! . hv
hgsag 1,10+ 37
arn sa’ , 8c
rr p! ., hv
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s85

all

al’
12

a3

s=15
-

b20
al3

b20
al3

b20
al’

50300 562+5,8+1 111,36

pm d26 DX

hs e3

pn (b21) DX

hs e3

pm 21 X AT

tk 10 ., hs e3

pm B20 , ¢ln =10

hs e3 , 4a c2-1

cln -1 , bs p!

eln -10 V NO

hs ¢70

hv e3 , ag se36
e513qq

We ws we we -eo s we we e we

N we e e

e we e WE we

'.QOQ.MQQQU.‘00."."0‘."w‘.‘."‘“l0“..‘.‘."9“.\."..‘0‘l

zero: comment salloved in states
3.0.5.6,9,10,11,12;
Ri= z im’:mmn‘b{b&sia state];
statel= basic state + 5; go to zerol;

n: comment allowed in states 0,1;
Me="n increment; go to nl;

point: comment allowed in states 0,1,3,5;
positions= position + 1; state:= state + 7;
set adr[ layout word, 0);
basic statei= 65 go to next layout;

ten: comment allowed in states 3,5,9,11;
state = 13; basic state 12;
set adr(layout word, 0);
go _to next layout;

space: comment allowed in states 3,5,9,11;
space wordi= space word + bit(19 + position);

states= 1f position > O then -1
€lse state + 1; —
go to next Tayou‘t:;
minuss comment allowed in states 0,13;
layout wordi= layout word +
minusword[basic state];
states= state + 1; go to next layout;
pluss comment allowed in states 0,13;
layout words= layout word +
plusword[ basic state];
states= state + 1; go to next layout;
lined plus: comment Mm in states 0,13;
layout words= layout word +
lined plus word [bamsic state];
states= state + 15 go to next layout;
terminators comment allowed in states
3.5.,9,11,75 in error;
normali= t; commoks= f;
output (outrepr(<layout>));

output (part? (space word));
compi= linedi= f;
output (part2(space word));

output (parth(layout word));
2’.£ state = «1 V .
bit(layout word, 29) 4 O then
alarm(4<stringd, 1);
output (bits (layout word, 19, 28));
return; -
all otherss comment only table word needed;




5228
bp
al6shs
hv

b3 ot -

aro

c2 , aq
a25

4 x
(p35) xD 61
r-35 , hv

» PP

(b35) , it

R
(&)
. B2

%
o0
9

&
B

i%
ct
-

8 , &r
b20 , ga
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IRA

i-1
1RB

10B
LOB

pal

6

NOB
s57

IZB
108

NOB
a20

b20
b36

NOB

a5
1ZB

ne
e

al?

e we we we s

WO WS e W WS Ws W M W W e

NS \BS We s 8 e ME WI W We we e

e we we Wwe

M WBe WS W B we We e

begin string?
Str casegs =1; First wordi= t;
shifte= dnitial shift;

str: call next; ch return(str);
if comp then go to comp str;

strls set cases= bit(R,

4o-str case) = 1; Ri= M;

if set case “t:h@n begin Ms= R; str casei=
str case + 61; set adrO(R, str case) end;

str2: if shift > 35 then go to
if shift = 36 then newword

stris pack(str word, 30-shift,

if = set case than returns

new ce aaﬁsa. str cagel= 57 = str case;

set caseg= £; Ri= M;

go to sti2;

nevw words if set case then work!:= M;
Mi= str we words

else first char;
35—shi:f‘b
vits(R, 4, 9)); shift:= shift + 6;

pack(str word, 0,35,0, 36,39,bits(R, 6, 9));

store words

word counti= word count + 1;

if word count > 1 t;mm call(track full);

8tr adrs= str adr *

pack(str buf[str &dx‘} 0,39,M,
$

40,4, str flags

shifti= 03

if -,xmml then str flagsi= bits(R 4 5);
If first word then call(output J.,ong)
iT -,set case then return;

Mz= wark% ; go To new case;

first chars

pack(str word, 0,35,0, 36,39,bits(R.6,9));

str flagssi= b:rt;s(R 4, 5);

if -~ Bet case then return,

ga 1:-0 new . case;

comp: strs work2s= M; M= bit37;

if - dined then
it @&rm (R) = rep

o to str bar;
r(<.>) then

begin set caset= f; Ri= 0. 0;

single:
call(str

t= M; seb a.d.xO(M charrep

Re= table[char]; M:= work2;

go to strl;

shifti= 0;

lined:= compi= f

to str2 end-

));

.

b
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827sne 18> X 1C

arn al

P
hs

pu
tk

hr

ar
ck

b gpm
hr

828spm

hs

d1g
a7

a21
e3

hsn e3

pm
hs

2b39)
b39)
e3

hsn e3

‘pm
hv
ch5s
829%gn
Pm
ca
hv
qaq
sk
a9
bi5ent
it
pa
it
hr

(tek)
e>

b22

&
Tel

!

5el
b5
3elt
£
So=
b39

(645)
sl

, hv a26
D

. 49 c2-1
IZA
., ar bh20
X LRA

>

., 88 123
, tk 20
, vtk 10

DX M

DX 38
t =38

DX

. vk (kelt)
D -

. hs &5
. agn e30
X ot

, pm 122
t 1

, is d¥2+dL3
. pa 138
t -38
. pa e2

4 A =821-36, Ah0=a2k-al

2

MO e W W W WE We We U W W We e S We e e e e e \ee e

Me \Be WP W we e WE W e

NS W DS s N WE DS WE e WE W W e e

.

’

s

str bar: compi= lineds= £; -

if partt(R) 4 mpz:‘(O)j then

begin Ri= bit30; 0 single end;

Mi="o mgr((striﬂgg'nm
callﬁ*br’ ); ch retmrn(naxt),
pack(R, 0, 35=shift, bits(ends, shift+4, 39),
36mshift, 39, 0); normels= t; Rs= R + str word;
if = first then

begin Mi= R; go to store word end;

pack 0, 1, strflmgs) ;

output gmtm r(<shortstring));
output{partt (R));

output (part2(R));
output(part3(R));
oubput (partt(R)); return;

output long: first wordi= f;
output (outrepr (<long str> );
output(0);

output(word count + 38);
output(0);
output(str track); return;

track full: work 2:3= M; tki= strtrack;
M:= R; Raddre= strtrack:= strtrack - 1;
if Raddr = output track then

message (4<program too o big], 8 + 0);

Ri= M; available tracksi= available tracks - 1;
tod.rum(tk start buf); M:= work 2;
information 2:= information 2 + 1-
exchange (start buf, waiting buf);
buf adre= start buf - 1;
word counti= =38;
in addressi= start buf;
returng

end string

end string or layout

define jump on shift > 35 and initial shift

end stringblock;




rp 439
ag (v53)

syn 64[CR],
rp »!

v

ca 6U4{CR],

m 437
cm 438

sy 29[red],

a6

afs

b553pa P2
b523pp

eT2s

ca 24
nc 37

853 lyn p2

n
sy 38| o

hv a3
sy 18[s]
pa b5k

53 3 pom

b5hs

hv

—1

2w

a8: mb 255

ga bl

ag9: hv a8

asrs

g

-1

t
%

Poss 1, P&g@ 1}4‘. 1902065]
JoM TYPE IN BLOCK]

ck 10

it 572
570 IRB

ud 8ek

gr 153
1Z

ck 10
y »

hv a7
bs p~508
hh al

sy 17[<]
bs p=508
hh ab

hv &5

sy 62[b1x]

sy 53[e]

sy 62[blk]
a9

vg':%eh)
M
T

hv ¢'f3
IRB

e W we e

we we

»e us

We N WE WeE NS Wl e

WS W e e e Ve We WD Ve e WS e

We e W e We we Vs we

“we

type inz

begin Ri= case;
old casei= if case = <UC> then
512460 else 512+58; type inputi= true;

start lines last line:= false;
save p &= p; byi= typewr by;

not it= pi= base(type buf);
if R= 0 then it= i+ else writecr;

next char: ck(10);
ehari= type chars
pack(R, o,9,char);
pack(store[p+1], 0,9,char);
if char = <CR> then go to finis line;
IFf R 4 four case shifts A p < 1020 then
"go to next char; '

stop line: write char(<RED>); writechar(<<);
read stop inf: Rs= type char;
if p < 1020-A R =<y> then go to yes;
IT R 4 <n> then go to resd stop inf;
nos. wri‘t;e char (€ 5%— write ch&r((BIACK)),
o to after nos
yes: write char((e))- write char(<s>);
write char(<Bm01<>3;
last line 2= trues;
finis line:
pack(store[ p+2], 0,9,01d case);
ps= save p; bys= normal by;

get a typed chars
1= 1#+1; Ri= store[1];
if bit(O R) = 1 then
" pegin M:= R; Ri= 0; goto
if last line then finis else start line end;
outs  pack(R, 0,0,0, 10,39,0);
chars= Raddress; go to typed char;
finis: type inputs= false; Ri= M; go to out;

comment constant all ones;

end type in;
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[5. Tables]

[5¢1¢ Formats]

[Pass 1 uses 3 different tabless:

5e2e Programs for compound symbols not identifiable on first char, Con-
tains explicit code pieces which (by help of the general mechanisms
pext and next 1) reads and identifies the necessary number of under-
lined letters for the compound symbhels which can not be identified
on first letter alone,
Entry points to these code pieces are given as compactions in com=
pound table, deternined by first lined or barred character,

5.l Compound tables
This teble contains one entry for each allowed compound symbol, for
undefined compounds, for undefined bar compound, and for lined CR or
SP,
Each entry consists of one word holding 3 bytes ¢
1e Output value or normal action.

(Output values < 512; normal actions > 511);

2+ Compound action
3e Imyout action
Bach allowed bar compound is flagged with , mark. The table is re-
ferred either from the input table (for first lined or barred cha-
racter) or from the codepieces 5.2, (for identified compound synbols)
Reference to a barred symbol is the reference to the same lined sym-
bol + 1;

and 5.6. Input table lower and upper case,

Holds one word for each possible input character,

Totally forbidden symbols are flagged by the f mark missing and the
code for pass 1 is regarded as part of the table for totally forbid-
den symbeols.

The format of the tablewords proper is given in the table heading.
The combination bits holds the following booleans (1 = t,
0=7~);

Bit no Dec, Meaning

value
39 1 Requires upper case in strings
38 2  Msy be fat and in fat; (letters, SP, CR, STOP, TAB)
37 4 Requires lower case in strings
36 8 Fat undetermined ( SP, CR, STOP, TAB)
35 16  end fat :);
3h 32  finish fat 0;
33 64 letter (used by comp errczrs

32 SP, CR (used by comp error)]
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542, PROGRAMS FOR COMPOUND

Pass 1. Page 16,

60shsn c2 ZA :
ca 5 [e], hv 10e15
pn 114, ca 15 EO]s
gm b , hv 6e¢15 3
hv ¢18 3

H

61 shsn c2 IZA ]
ca 12 [1], hv 12c15 ;
pm 154 , ca 14 [n];
gn b , hv thets
hv ¢18 H

Ced
e we we Ne we

IZA

cb3shsn c2
MA

hs c31
hsn ¢
ca d34[SP},
ca 20 [t],
hv c18

hv 13¢15
hv 14eis

s We we W We we

IZA
hv 16¢?
ca 14

hv 6¢15

c6lhzhsn c2
ca 6 |f],
pm 20d{n ],
gn
hv

we We we we we

IZA
hv c66
ca 23 [w]
hv 815

¢b655hsn 2
ca 20 [t],

we W NS we e

1RC

v et
ca 18 Er]
hv 10c15

W We s W WP

IZA
hv 12e¢15
ca 18 [r]
hv 12c¢15

We we We We Ve

658'9.(3. 58 q9+6Q n1 9‘*‘58 »29*6(3 ‘39 H

4 439 = d38 -
a5s

SYMBOL NOT IDENTIFIABIE ON FIRST CHAR]

1] normals= f£; call{next);

begin if Radflrwmpré <e>) then go to rest 3;
if Reddrdrepr(<o>) then go to long red

boelean comp err;
comp symbols= tablef <boolean>];
go to rest 5;

e

else

end

if =, lined then call(comp rest error);
call(next 1)

to or go to

st
step

strigg
t
then
true

constant four case shifts;
define base (type buf);
top of pass 1
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[5.3. REDEFINITION OF NORMAL ACTIONS]

d c20=c20=c, c2i=c21=c, c22mc22w=c, c2Umc2Ume, C25=C25w~c
T c26me26=c, c27=c27=c, ¢28=c28=c, c29=c29~c, c30=c30-c
4 c2=c2-c , amcHt
~ TPefinition of normel action test values for semicolon, SP, and equal]

4 ar1=c2 s semicolon
T a33=c27 5 equal
4 d34=c30 ; SP

36 Tined SP or CR
37 undefined bar comp

gq c2,9+ 17,9+ 8629
ag c2.9+ 19,19+ 8,29

NORMAL

ACTILON

NAME COMPOUND SYMBOL, ]
4 d=d
"aq c18,19+ 8,29 ; undefined compound
ag 239.9+ ch,a9+ 8429 31 =
qq  236.9+ cu,19+ a.29 . 3 2 ;.
aa 232.9+ ch9+  a.29 3 3 <
aq cho9+  a29 , ;4 I
aq 23U4.9+ ck,19+ 8,29 35 >
qq 2.9+ 19499+ ¢50.29 , ;6 T
QQ C2,9+ 19,19+ 8429 ;s 7 A (not used)
Qq 229,39+ cHh A9+ 8429 . 38 I
g 131.9+ 9c15.19+ 8.29 ; 9 array
aq e24,9+ 60,19+ 8429 ; 10 begin
Qg 1179+ 5¢15.,19+ 2429 s 11 boolean or Boolean
aq 20,9+ 5¢15,19+ 8429 ; 12 comment
g 224,9+15¢15.,19+ .29 ; 13 do
qq 1609+ 6119+  a.29 ; 14 else
aq c¢22 ;3 15 end
aa 226.9+ 62,19+  a.29 ; 16 Talse
Qa 93 3 17 for
aq 8749+ 63,19+ a.29 ; 18 go to or go to or goto
aq 100.9+ c6huigr  8e29 3 19 if
qq 107 3 20 integer
9q 13949+ 9e15.19+  2.29 5 21 ket
aq 102,9+13c15,10+ 8629 3 22 own
aq 124,9+ 1e15,10+ 8629 ; 23 procedure
aq 112.9H11¢15,19+ 8029 ; 24 real
ag 137 ; 26 string
gq 135 3 27 switch
qq 167.9+ c6T.19+ 8,29 ; 28 Then
qq 225 s 29 true
4a 178,9+ 915,19+  a.29 ;s 30 until
g 1319+ 9e15.19+ 8029 ; 31 value
g 180.9+ 9c15.19+ 8,29 ;5 32 While
aq 230.9+ cha9+  a.29 3 33 3
49 2.9+ 1949+ clb.29 ; 34 "
aq c2.9+ c19.19+ ch9,29 ; 35 +

s
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[ 5450 INPUT TABLE lower case |

[ FORMATS Relevant format
given by flags
ANYTHING WHAT SO EVER no f~bit
_hv SPECIAL f,

ACTION

qq OUTRUT COMP.~ TAYOUT COMBI- f
CONST, TABLE- ACTION  NATION
or IDEX, (a is BITS
NORMAL (4 is error)
ACTION  error)

m.
INFUT ]
4 i=dl
a9 58,9+  AJ9+  a.29+ 4,39 £ ; 119
ad  59.9+ de19+ 8,29+ k39 £f ; 22
qu. 6009"" do19+ 3029"" )"’039 f H 2 E
9q  61.9+ A9+ 820+ 4,35  r
qq 6209+ de19+ 8,29+ 4‘59 f ; 55
qg. 6309+ d019+ 3-029"' 4039 f H 6 6
g 64,9+ a9+ a9+ L4339 £, 77
qa 6549+ 19+ a.29+ k.39 f ; 88
ga 66,9+ d.19+ 8,29+ 4.39 f 5 99
44 3 10 used ixmermlly
Q9 €29+ A9t 8,29+ 10,39 f ; 11 STOP
hv  ¢13 f, ; 12 END
Q4 C29.9+  dJ9+  a.29+ 4,39 f ;13 aa
hv 8,9 + 4,39 f,o5 14
aq 3 15 un
ad 57«9+  dJ19+ cl2,29+ U39 f 3160
99 231.9+ 3d,9+  a.29+ 439 £ ;17K
a9 19,9+ 25,19+ 8,29+ 70439 f ;18s
ag 21,9+ 304,19+ 8.20+ 70,39 f ;20 u
Qq 22,9+ 314,19+ 829+ 6439 f ;29 v
aq 25094. 326».19"' 3029"*’ 70.39 f 3 22 w
g 24,9+ A9 @29+ 6,39 f ;23 x
99 25,9+  d 9+ 8.2+ 70,39 £ ; 24y
Q4 26,9+  dJ9+ 8,29+ . 6.39 f ;252
aq ; 26 un
99 2009+ 34d.19+ 8,29+ k439 £ 527,
hv 16 £, ; 28 CIEAR
qaq (32909'1' do19+ 8.929”4" 0039 T H 29 RED
A4 C2,9+  dJA9+  8.29+ 10,39 £ 3 30 TAB
hv c! f, ; 31 POFF
Qq 28,9+  d.19+ cl7.20+ k4,39 f ;32 -
9@ 109+ A 19+ 829+ 6,39 f 533
9 MOt dJa9  al29+ 6,39 f ; 34 k
12, 21d.1 8.29+ T0. f ;331
%q ?’é aror #2201 W39 T 3% % m
It dJo+ 043‘@9* 70s39 £ 3 37n
q(l 159+ 224,19+ 8,29+ 70,39 f ;380
qq  16.9+ 23d.19+ 8,29+ T039 £ ; 39 p
g9, 17.9%  dJ9+  8.20+ 6,39 £ ; 40 g
9a 18,9+ 2Md19+ 829+ 70,39 £ ;M r




[Pa.ss 1. Page 19, 19.2.65]
[565. INPUT TABIE lower case

continued ]
a4 ; 42 wn
Qe 2849+ A9+ 829+ 6,39 f ;43¢
hv cl2 £, 3 Ly poN
aq ; 45 un
qq, ; 46 un
aq 3 U7 wn
qq 279+ a9+ 8020+ 639 f ; U8 =
ga 1.9+ 9319+ 829t 7039 £ ;49a
qq 2,9+ 104,19+ 8,29+ 70«39 £f 55D
qq 340+ 124619+ 8,29+ 70439 f 35t¢c
qq Loor 138,19+ cl1,29+ 704,39 f ;524
aq 5.9+ 14d,19+ 8,29+ 70439 f 353e
Ad 649+ 164,19+ 829+ 64,39 £ ;54 f |
Qg 769+ 184,19+ 8,29+ 70439 f 35 8 |
aq 9.9+ 19499+  a.29+ T0.39 f ;571
v cb f, ; 58 If
9a 679+ de19+ chh 29+ k.39 f $59.
hv c7 £, ;3 60 UC
hv  c1¥ £, ; 61 SUM
qq. 02909"" d.1 9+ 8-329“?" 0.59 T ’ 62 BMCK
aq ; 63 TF
d3e
hv  c10 £, 3 64 CR
qq c2.,9+ de19+ 8,29+ 4,39 ; 65 secondary
qQq c2,9+ de19+ 8,29+ 139 ; 66 | secondary
qq c2.9+ 364,19+ 8,29+ 138,39 ; 67 CR secondary




hv

a4

[Pass 1. Page 20, 1942465]
[546. INPUT TABLE upper case

[ FORMATS

ANYTHING WHAT SO EVER

SPECTAL
ACTION

mm C M ™
CONST, TABLE~
or THDEX ,
NORMAL (4 is
ACTION error)
NAME ,

& i=d2

qq c30.9+ 36d.19+
99 238.9+ 409+
gqa 2279+ A 19+
qq 228.9+ d 1o+
Q. c27.9+ 1499+
qq 21 .9+ de19+
aq 1909+ a9+
qq 165.9+ de1 9+
qq  ¢25.9+ de.19+
aq

aq c2.9+ de19+
hv cl3

qq c29.%+ A1 9+
hv .¢Q.9+

aq

g 257.9+ Td.19+
aq 2359t 50619+
aa  47.9¢ 4.9+
ga 48,9+ do10+
aq 49,9+  dl.19+
qd 509+ des19+
qq 5149+ ds19+
qq 52,9+ d..19+
aqa 539+ d.19+
ag 5Shedt  dJ9t
aq

qq 68.9+ de19+
hv c16

g ¢29.9t d.19+
qq c2.9+ d.o+
hv et

aa 729+ 354419+
aq 3849+ de 19+
qa  39.9+ Ao+
g 0.9+ de19+
ag 1.9+ a1 o+
qq 42.9+ d,19+
ga 43,9+ 4.9+
qq Mo+ dJ9+
ag 5.9+ dl.19+

TAYOQUT
ACTTON
(a is

error)

cl6 .29+
820+
8,29+
8629+
8,20+
8429+
8,20+
820+
8,29+
829+

8029+
8,20+

8020+
8,20+
8020+
820+
8,29t
8429+
8,29+
8420+

8,20+

8,20+
ch5 .29+

8..20+
8,20+

ch8.29+
8420+
8,20+
a;29"’“
829+
8629+
B20F
829+
8,29+
8,29+

Relevant format
given by flags

no £=bit
f,
COMBI- £
NATTON
BITG
INFUT ]
138439 f ;3 0OSP
1,39 £ ;3 1V
1439 £f ;3 2%
139 £ 5 3/
1439 f ;3 4=
1439 f 35 53
1439 £ 3 6
139 f 5 7 5
33439 f ; 8
139 £ 3 9)
; 10 un
1039 £ 3 11 STOP
£, ; 12 END
1439 f ;13 AA
139 £, ;14 |
3 15 un
1 39 £f 3 16 A
1039 f H 17 >
5059 f H 18 S
3439 f 3197
3039 £ H 20U
3439 £ ;200
3039 f H 23 X
3039 £ H 2br Y
3439 f ;25%
; 26 un
139 f 27 1
£, ; 28 CLEAR
0039 f H 29 RED
10439 f ; 30 TAB
£, ; 31 POFF
1439 f ;32 +
339 f ;3334
539 £ ;34K
3439 £f 33 L
339 f ;3 M
3439 f 3 3TN
3039 £ H 38 0
3.39 £ 3 39F




[Pass 1. e 21, 19,3,.65],’

[546.  INFUT TABLE u@p@rkq&ga'
conbtinued

56 s 9+ : 8,29+ | 339
cl2 -

iy Hy Hy Hy Hy ) Hy Hy Hh ) Hy - Hy M

NS BT e IS e S NS NP W WE WS WP WM We W e e W WS WS We e We

H

start pass 1

is= top pass 1439
et1b= first free track
€22 3= number of tracks

e 3945
%’ea&i =k = e70

e Wwe we we

end pass 1




